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L Ciiahi.es H. T. TowxSEXD, Director of Enhtmuhxjirnl Slolioh*. Li mu. i‘> ru 

The following is a brief abstract of the results to date from inot-u- 
iiiMHiis of laboratory animals with Phhbotonmx remtcnnitfi T. :ii tin* 
L rnmrt Laboratory in Chosica (near Lima), Peru. The temperatures 
l’ivhi are all rectal and Centigrade. All weights are in grams. All 
•!:fes are 1913. 

h may lie said by way of preface that Dr. 1L P. Strong, of Harvard. 
:i "i>icd hy others, has recently put forth the opinion that Barton’s x- 
: i,, ‘ il v are the causative organism of Oroya fever, and has Lest owed 
( !l dn m the name Bartonia baciUifornm; that verruga eruption is 
i;iUM 'd Ly a virus present in the eruption; and that the two are sepa- 
r;itt ‘ padjologic entities. To this the writer of the present article does 
y"’ but the .r-hodies in question, or what appear indislinguish- 
’• (1 tia-refrom morphologically, are referred to herein as Bartonia 
! 'dies. 

b. b well gtate that the Verruga Laboratory at Chosica is quite 
; UN ^ f - i lie limits of the verruga zones, the nearest known verruga. 

■ ' { >iiity t icing Santa Eulalia some three miles distant. T he topog- 
- : tL e country lying between Santa Eulalia and Lhosira. the 
! ril ; l ' J! — strong winds in the Chosica valley, the heavy night logs 
I'bng he cool season, and the lack of sufficient rainfall during the 
‘‘'On, all combine to preclude any chance of the disease reach- 
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ing (’hosica, since these conditions are inimical to the establi 
and persistence of the Phlchotomus in the vicinity. 

Santa Eulalia, about 3,500 feet, marks the lower limits of the vt ? 
zone of tin: it i mar valley, and Matucana. ah*out 7,800 feet, imnJi, p. 
upper limits. The Phlebotomus has been found by the writer mi ] 
])laces, and. at several intermediate points. It is most almnduni !; - 
Verrugas ('any on, about 5,300 feet, being abroad there every h\S; 
in the year. Practically all the Phlebotomus used in these* t-xj).] 
incuts were brought from Verrugas Canyon. 

Experiment I 

Ccbus capucl\unis, male, 2 or 3 years old, from Peruvian mmn anv ,. 
Average temperature under 39°. Kept in laboratory from April II 
to October 10. Perfectly normal and healthy, blood normal, “r 
October 10 he was taken to Verrugas Canyon and chained to a tin :r 
cast end of house next to stone wall from which issue the Phlel Minina- 
in large numbers every night, and kept there continuously till Xuwui- 
her 0, when he was returned to the laboratory in C hosica. On many 
nights spent in Verrugas Canyon by the writer and his assistants. ir< m 
July 9 to November 0, not a single bloodsucker of any description y,:p 
seen flying other than the Phlebotomus, and the writer has per>n]i:by 
spent the entire night in such search. It is thus quite certain t hat ti.> 
monkey was not bitten by any culicid or other night-flying blood>urk'-: 
in addition to the Phlebotomus. Blood smear taken October 
showed nothing. Smears taken November 12 and 18 showed batioii: > 
bodies in small number. Temperatures varied from 39.3° to over b 
but no high temperature was long continued. Miliar eruption te- 
to appear on orbits November 13, decreasing on November 17. My- 
sore appeared on back of left hand November 18, and one on oui.'i<b ■ 
left foot at ankle. November 21 showed five bleeding miliar 
being on left orbit, left hand, left elbow, and both feet, nil hnvn- 
seabbed over the following day. For several days these wore ni"* 
typical, with exudation, exactly like miliar eruptive sores < .minn' 1 
seen on legs of human cases. The left orbit, left hand and » ■)= , AV '[' u ' 
practically dried up November 28, the feet still remaining s«- .aton-- 
some time thereafter. Later about five sores developed <>;■ : !«* F.i* ^ 
and continued for over three weeks. This was evidently the . - u ‘ ’■ • ' 
with miliar eruption. 

Experiment II 

Ccbus capuchmus, male, about two years, from Peruvian 
Admitted to laboratory April 22 with the preceding. Ay ; ~ t; ‘ u ' . 
perature under 39°, Normal weight about 4,500. Peri' A ( ‘ 
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Hid blood normal. Injected subcutaneously September I with 77> 
I’lilfliotomtis in physiological solution. Marked Ieucoevto>i> shown 
,j nears of September 5 to 7 inclusive, especially latter dale white 
, vti- becoming normal on September S. Smears nf September ti ami 7 
.|„av Hartonia bodies. September 5 to 8 the tempera! tires varied I'mm 
;p» j : to 40.2° on latter date, and averaged .7° above normal tor two 
. v ,rks thereafter. September 0 the animal weighed only 3,000. was 
Tridodly ill, thin, with no appetite. Weight gradually increased 
■ificr that date, appetite improving on following days. \<> visible 
,\i f r rial sign of eruption lias appeared. This seems a case ot cutting 
diuit the disease by phagocytosis, at least to an extent, in an animal 
liui ])art.icularly susceptible but rather resistant. 

Experiment VI 

Ij imx cuniculus , male, about 1 year, brought to laboratory March 
■j!i from Jauja, 11,000 feet. Temperature average under 39 J . Normal 
nvight. 1,700. Health}', blood normal. Kept in cage August 7 to 11 
with nine living Phlebotoinus, most of which died on second and third 
■ lays. Injected subcutaneously August 8 with 21 Phlebotoinus in 
physiological solution. August 9 to 14 temperatures varied from Tv) J 
a. Hit A 0 , weights falling to 1,588 on latter date. Smear of August 1 1 
* liows Hartonia bodies and marked Icucoevtosis which continued till 
August 13, leucocytes becoming normal the next day. August Hi 
'incur also shows Bartonia bodies, but white cells were normal. Tcm- 
MTaiure was below normal on that date, after which weights and 
1 ''in] icrntures approximated normal and no visible external eruption 
appeared. On October 16 the animal received a scrotal injection of a 
quantity of virus from nodular verruga eruption of man. The 
ri >uh of latter inoculation was a small scabbed verruga at point of 
’’■pf' i i< in, persisting from November 4 to 26. This appears to be a case 
'"incwhat similar to No. II, the verruga organisms being largely 
pliiigciyted out of the system following the infection with Phlebo- 
r ')iinK That such course does not confer immunity is indicated by 
die b i. alined verruga following the inoculation tivo months later with 
V]rijs — *m man. 

Experiment XV 

1 caraibicus, female, about 18 months, from Chosiea. Admitted 
r ° lid itory April 24. Average temperature under 38.5°. Normal 
Tout 3,500. Perfectly sound, blood normal. Injected sub- 
! u1aii ‘ iidy July 11 with 20 Phlebotomus in physiological solution. 
lhe r* of this case up to July 19 is published in the Journal of the 
' l " 1 '■ Medical Association (Nov. 8, 1913). Nodular eruption on 
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fort appeared July 17, the animal having been decidedly ill th«- .l ;iV 
before and showing Bartonia bodies in the blood. Temperatun - di,i 
not rise appreciably, being less than a degree above normal a w? 
Weights slightly lowered. Papules on feet reeeded and renewed. h.iu,-. 
times bleeding, up to August 29, when weight fell to 2,957 and mo- 
tion distinetly decreased in intensity, remaining so for some d;jw. 
September 4 the extreme tips of both ear-lobes showed erupt i.-u. 
scabbed, bleeding more or less, of the excrescent ie-nodular type, op- 
tioning on both ears till September 29, and on right ear till ( )ci. 
l(i when it had nearly disappeared. Sections of ear tips and pa|m!<- 
sltow portions with apparent histology of verruga eruption. < hi t >rin- 
bor Hi this dog received five separate subcutaneous injections, in dis- 
tinct regions, of virus from nodular verrugas of man. Absolutely im 
result followed these five inoculations, no lesions forming at pi dm - >■:' 
injection. 'Phis indicates immunity conferred by the Phlebotomy in- 
jection of July 11 followed by a generalized eruption. It is ijmu- 
possible that internal eruption may also have ensued, as indicated ey 
continued loss of weight and more or less pain in joints and body. 


Experiment XVI 


Cat i is camibiew*, male, about 2 years, from Chosica. Admitted m 
laboratory April 24, Average temperature under 38.5°. r 

weight about 0,300. Sound, blood normal. This animal receive: 
five separate subcutaneous injections on September 19. 23. 25. -V 
and October 12, with 80, 75, 107, 109 and 50 Phlebotomus respo-mriy 
in physiological solution, the injections alternating between tin- nvu 
shoulders. Smears showed Bartonia bodies September 20 (221 i < 
after first injection), September 25, and again October 11. 
showed leucocytosis beginning September 27 and 28, increased >''!’* 
t ember 29 and 30, white cells normal again October 1 and itrijua 
so until October 13, when another increase was noted, which Ii.-m •&- 
appeared next day. Polychromatophilia of the erythrocyte 
evident September 21 to 25. Temperatures ran 37.7° to 4I>> ! 

September 20 to October 7, but only rarely fell below 39° am : U! ' i! 
nearly always close to 40°. October 7 to 12 temperatures <h ^ 


some, going below normal on latter date and remaining so 
ously till November 2, except only October 20 and 27. 
gradually dropped to 5,808 September 28, with temperatiU’ 
and remained under 6,000 to September 30 inclusive. Ah' 
considerable size formed at points of the five injections, but 
absorbed except the fifth which broke October 18. Nove 
nodular verruga suddenly formed on dorsa median line betwv 
ders, and increased in size during next two days, being of 


, tli : . 
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w jij! .insular scabs on November 4 when it was e\ci>nl. Another 
vriJ uga at once began to form in its place, reaching good size November 
lit ; iinl continuing with slight further growth to December Id mid Infer. 

A -mall typical nodular verruga formed November 20 to 22 mi base 
m! ;i ; i ordinary wart which had sloughed on former <late. This was 
tl! . j-ight chest and the verruga was exeised November 22. Sta tions 
,,j ihi.se two excised verrugas show the identical histological -tincture 
nudnhtr verrugas from man. To sum up. this dog has -hewn de- 
!'|.;i<c in weight, marked rise and fall of temperature, jlurtmiiu bodies 
: lh blood, with spare leueoeytosis and erythrocytic polyelimtnaiopliilia, 
•nJImvetl bv what must be considered a generalized though meager 
ion. as result of injection of over 400 Phlcbotomus irom Verrugas 
i aavtin. Internal eruption may also have ensued in this ca-e. T'lii- 
A i he star injection experiment, and the one which has aflnrdcd the 
an of convincing results. 

Experiment NIX' 

i'nrin cobaya, male, born in laboratory May 13 oi parents irom Jauja. 
Average temperature 38.5°. Average* weight about Hit). IVrb-ctly 
iioiitiiy and blood normal. Placed in cage July 2D with two living 
Hlilrhwtomus, to which were added six from Matucana on August 2. 

■ i ing removed finally from cage August 7 on death of tiie last IMile- 
i-fiintnus. Smears of August 7 and 10 show Bartonia bodies. A marked 
iynipliorytosis was evident August 8 and 9, and again August ID and 
-Y unusual numbers of small lymphocytes showing in the smears, 
i'Hiig normal on other dates. Temperatures showed an appreciable 
Oiiitinued rise for six weeks after August 2, being practically all 
a. !n. and p. in.) between 39° and 40°. No visible external eruption 
-"'lowed. This is another case of an animal with small susceptibility 
I’lirignryf ing the organisms and showing no external eruption. 1 he 
iwvtion was undoubtedly slight. 

Experiment XXII 

( <f b cobaya, female, born in laboratory May 18 of parents front 
hiuia Xorinal temperature 38.5°. Placed in cage July 21 Mth 12 
iv ) ri - Blilebotomus, and left there till July 29 when it died. 2 of tnc 
HJc! minus being still alive. Smear taken July 28, at 10.15 a. m., 
'Siuw-x Bartonia bodies, as does also smear of autopsy thoiavh-< axity 
Autopsy liver, spleen, cord and lung smears show interesting 
,flii( ii' ms which require further stud}'. Temperature at 9.30 a. m-. 

. was 39.8°. That this pig died from the infection induced by 
' !i( ‘ ' ^ of the Phlebotomus is not at all certain. ^ et the temprutua 
!: '-'h the day before, and autopsy of the digestive tract di>< o>e< 
abnormal. 
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Experiment XXIII 

(.'anix caraibiai*, male, about 5 months, from Chosiea. Admim-; 
to laboratory July 25. Average temperature under 38.5°. N.-n i i:i . 

weight about 2,900. Animal perfectly sound. Smear showed i t 

normal before experiment. Injected subcutaneously in right should-:- 
July 25 with 25 Phlebotomus in physiological solution. At 5 p. m 
six hours after injection, temperature was 40°. Smears of July 27 
(48 hours after injection) and August 20 show Bartonia bodies. T* ... 
peratures averaged a little above normal from July 25 to Augin 2 
going from 39.3° to 40° during the first, three days. Throughout Aug- 
ust they were usually below normal, rarely above, after which iUy 
gradually rose to around normal. Weight July 26 w T as 2,041. an ; 
varied through August from 2,496 to 2,839, gradually rising. Ian 
evtosis showed in smear of July 28. Small sores appeared suddi-nK 
on ear-lobes August 23, these bearing considerable reseinblann- in 
miliar eruptive sores, but only slightly raised. They continued on tn< 
ear-lobes, inside and out, increasing, drying, decreasing, and mm in;: 
anew, until September 16 when most of the scabs had dropped. Hy 
October 6 there was no trace of the scars. Sections of these ear papule- 
show' a strong approximation to verruga histological structure. 
October 12 injected subcutaneously in right shoulder with 50 Phi'- 
botomus in physiological solution. Temperatures averaged hut 
slightly above normal for three weeks following this last injection, hu* 
at times passed 30° and 40°. Weight increased gradually, and s , n» , :ir- 
apparontly showed neither Bartonia bodies nor anything abimniKi.. 
December 2, however, a small, hard, raised, uncolored nodule appear* 1 • ; 
suddenly on outer base of left foreleg, and by December 5 had hcnci. .<• 
a typical hard nodular verruga to all appearances. It was excised an* 1 
sectioned for study. The sections show a typical verruga hismlogy 
If the ear sores above described were verruga, as is probable. il= v <li l 
not confer immunity in this dog. 

Experiment XXV 

t 

Vania criollus (tan-haired creole dog), male, about 6 mont! 
Chosica. Admitted to laboratory August 16. Average teim rating 
under 38.5°. Normal weight about 3,800. Healthy, and smear 1 ‘ 
blood normal before experiment. Placed in cage September 18 
living Phlebotomus, to which were added 25 on September 23: ■> 1111 
on September 25; and 30 more on September 27, all from 
Canyon. Removed from cage September 29, the Phleboton '* " 
practically all dead, notwithstanding the daily envelopm^ •* 
cage with w r et cloths in the effort to prolong their lives, and 
finement of the dog between tw r o wire desk baskets to pr<Y L 
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.j, uu of movement. Smears of September 26, 29. October I and id 
Jlniw Bartonia bodies. Smears also show lcucocylosis beginning Sep- 
tember 18 and gradually increasing to September 21. with a lapse to 
normal September 30 to October 9, appearing again slightly till < h-tuber 
11 . Temperature average for thirty days following September is 
',v;c 39°, reaching 40° on September 20, 10.0 on October 9. and remain- 
iiijr continuously close to 40° from September 23 to ( Ictober 2. Weights 
showed quite steady gain from 3.472- on September 19 to 4.200 mi 
iVtober 14. No visible external eruption has vet appeared. This 
-reins another case of a resistant animal phagoeyfing (he verruga 
nriranisms. The experiment is the most ambitious one that it was 
possible to try at that season with the living Phlcbotomus. 

Ex PERI M EN T X X VI 

('unis caraibicus, male, about 2 years, from ( hosiea. Admitted to 
laboratory August 18. Average temperature under 3S.5 . Normal 
weight about 7,000. Very healthy, sound, smear showed blood normal 
More experiment. Injected subcutaneously September I with .>9 
Hilobotomus in physiological solution. Smear of September 7 shows 
Martonia bodies. Leueocytosis is shown in smear of September 13. 
IVmporature averaged 39.5° for the ten days succeeding September 0, 
reaching 40° on September 10 and 14, and being close to 40' from Sep- 
tember 9 to 18, Weights showed fall only on September 7 and N of 
■>t H), and September 18 of 700, with these exceptions rising quite stead- 
ily from 6,550 on September 5 to 6,750 on September 17, but passing 
1 hOt) on September 10 and 13. Up to October 16 dog had been quite 
norma! and no external eruption had appeared. On latter date in- 
jected subcutaneously in right shoulder with strong dose of virus from 
nodular verrugas of man. This injection produced a marked effect, 
animal becoming dangerously ill and weak, with great pain and ten- 
'ieriii'-s in right shoulder, where an immense abscess formed at point 
’’f ip- etion involving the entire scapular region, these condition* 
‘■onthniing from October 18 to 23, when the abscess broke, and the 
dang« ? (jus effects persisting for some days after. Temperatures a\cr- 
^(*d nly slightly above normal for the first ten days (.2 to .3^ above;, 
tmd i low normal for the succeeding thirty days (.1° to .5 below J. 
Uje r.w surface resulting from breaking of abscess gradually heakd, 
the ci /cs of the lesion showing verrugas from November 2 to 13, th(*e 
being, instantly destroyed by the never-ending action of the anima s 
November 20 a small verruga had formed on forehead, <m< 
u r one on outside of tip of right ear-lobe, both of which gradually 
d to November 26 and 27 when they sloughed. Xovembei 2 
eruptive scabbing on left ear-lobe and left jowl, these continu 
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ingoff and on till December 15, and later, with eruption lesions :i j 
mg on throat December 1. Smear of October 17, taken 24 hour- «[•, ; 
the virus injection, showed Bartonia bodies and leueoeytosis. Ji , il; . 
be stated here that the abscess in this and other cases was not >tu<- i fl 
defective technique, aseptic methods having been employed in , v ; 
cases. The present very large abscess was doubtless due to -i-j , i 
material from the decomposition of tissues within the unbroken v r- 
rugas from which the virus was taken. This experiment indices 
a certain degree of control of the infection from the Phlebotomy in. 
jedion, no immunity being conferred: but inability to contrul ij , 
infection from the virus injection, which resulted in a general bn; 
eruption, as distinguished from a purely localized one at point d 
injection. 

Experiment XXVII 

Canis caraihicus, male, about 18 months, from Lima. Admitted m 
laboratory August 28. Healthy, blood normal. Injected subn,- 
taneously with 39 Phlebotomus in physiological solution, August 29. 
at 1 1.30 a. m. Temperatures rose on succeeding dates, reaching 39..' 
on September 2. Weights decreased steadily from 3,575 on Augyt 
30 to 3,357 on September 3, except 3,646 and 3,605 on September 1 
and 2. Smear of August 31, 46 hours after injection, shows Hanmiia 
bodies rather numerously, also some leueocytosis. Dog very >i<4. 
and weak August 30 to September 2, without appetite August 39 and 
31. Chloroformed September 3 and various tissues preserved mr 
sectioning. 

Experiment XXVIII 

Can is caraibicus, male, about ten months, from Chosiea. Adniitw-i 
to laboratory September 10. Average temperature well und< t 39 
Normal weight about 4,500. Healthy, blood normal before experi- 
ment. Testicular injection given at 10.30 a. m., October 5 widi 1 110 
Phlebotomus in physiological solution. Smear of October b. inken 
at 8 a. m M shows Bartonia bodies, as do those of October 8 ::tid !l - 
Weights decreased but temperatures remained practically 
Abscess formed in testicle and broke October 9. Leucocyte ' :*!'* 
peared in smears of October 9 to 11. Chloroformed dog Oct *- 
and preserved tissues for sectioning. 

This concludes the experiments to date. The writer r ' 

acknowledge the valuable service rendered by his assistant TJa 
work. Mr. George E. Nicholson. Unfortunately Mr. Nichob 
traded the disease as the result of being bitten by the Phlebot : • 1 ‘ 
the night of September 17 at Verrugas Canyon, an account " 
was sent to Entomological News (vol. XXV, p. 40). His fever < iiult 
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f„r three weeks, during whieh time the Bartonia bodies were nmneiuu-. 
after which his temperature dropped below normal and remained -.► 
fur about ten days, pains in the joints being prominent durum thi- 
jiriiod. He received an intravenous injection of ne^alvar-au <>n 
November 10, being about 30 ec. He has had im fever sinee November 
Io. nor has his blood shown Bartonia bodies. Kruptinn began to 
dime December 24, and he has nearly regained his normal condition, 
dir only symptoms persisting being reduced weight and ><nucwlia( 
reduced physical endurance. 

A- the result of the experience gained in the above experiments, hair- 
less dogs appear to be the most satisfactory laboratory animals for 
verruga experimentation, at least in Peru. They arc abundant and 
fM'ity obtained, not too resistant, and the eruption* ran readily hr 
seen upon them and photographed. Cebus monkeys are about equally 
oHvptible, but very difficult to obtain and also to handle, while their 
thick coat of hair makes the finding and photographing of the eruption 
ijnite inconvenient. Rabbits are moderately susceptible, and guinea 
pig> rather less so. All of these animals appear mure resistant to ver- 
ruga than man. 

The solution used in the injections was a cit rated normal saline 
‘"lutiou (Kroneeker’s artificial serum of Vogt and Vung. cit rated I. 
Hie Phiebotomus were placed on a glass slide with a little of this and 
•■rushed with a glass rod, the action being continued until the gnats 
'vere so finely ground up that all would pass through the needle of the 
\vringe. The amount of solution used for an injection was usually 1 
<v - In the case of the virus injections, the contents of the verrugas 
squeezed out in the same solution and injected. 

Die writer calls especial attention to the finding of the Bartonia 
^‘"lies. or of what seem morphologically identical with I Item, in the 
Hood of laboratory animals. This is the first series of experiments 
^ !aT have shown this condition. Previous investigators who have 
fUmvdcd in transmitting localized verruga to laboratory animals by 
j'.u of human virus uniformly claim that they have been unable 
find P»artonia bodies in the blood, and that the characteristic blood 
f Iiuhl < known for human eases are absent in such animals. W hatover 
ni;iV ' the true explanation of this, the writer wishes to emphasize 1 Iks 
k nf‘«-f^.ry for prolonged search in studies of Bartonia in the lower ani- 
ft may often be necessary to search a single smear t wo or three 
l(mi ' i half day or a whole day, in order to find a Bartonia body that 
^ 1 present in it, and even this length of time may be insufficient. 
^ lt V- work is tedious in the extreme goes without saying, but when 
bizes that a half dozen or even half hundred smears taken from 
>u\ actually carrying Bartonia bodies in its blood at the time 
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may fail to contain a single one of these bodies, the necessity for > r .,- 
longcd search is apparent. The writer finds that the smears fn nn j,j, 
laboratory animals have never shown any approach to the abundant?- 
of the x*bodies often exhibited by smears from human cases. Whij, 
the bodies are present in these animals, they usually exist in ext n-un-lv 
small number compared with the average of human cases. An impur- 
tant ])oint also is to take smears at least twice daily from the :t ikiirml 
immediately following inoculation. The bodies may usually be Mind 
during the first three days. After the eruption has begun to appear, 
it is quite useless to look for them. 

Despite repeated and persistent search from July to October. tl,«- 
early stages of the Phlebotomus have not yet been discovered. It 
thus not been possible to attempt the rearing or breeding of them fur 
infection experiments. While no doubt this could be accompli."! : id 
with unlimited facilities, it is not at ail necessary to the eompiri< 
demonstration of the transmission, already secured, and its realization 
is not warranted by the conditions. At best it would probably In* <m<- 
of the most difficult entomological feats ever attempted. 
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. itomologist, announces discovery of the “ghost gnut." tin- \vetor of the div:id 
;.Iagiie* Peru Today , V, 838--S40 and Ml. ff. 3. July, 1913. 

1',,^ w:si), Charles II. T. The ghost of verruga: l\ru Tndni/. V. > |0 sl2. ;d»o 
i — tio<l separately, ff. 2. Dated July 1T>, 1913. 

La verruga — Phlehotoinus verruearum y la evidenm entoinoldgiijj t|iu 
,-i vector do la verruga: El Conn-rein (Lima). July 2s. lnl:>. p. I .Ink 

].V 1913. 

-fin) La trasmision tie la verruga— Kl dcseuluimiento del entotndjogo s«*fior 
Townsend — Una nota de la academia naeional de mMieiiw : L<t /V< nsa * Lima «. 
July 20, 1913, p. 5. Dated July IN, 1913. (Official commitment ion in flic 
l oaiento giving particulars of the first experimental transmission of verruga l>y 
Phlebotomus, being experiment XV of present paper i (Same appears in l.a 
verruga. Importantc descubrimiento: El Conu n in (Lima). July 20. 1913, p 
nncjo/.ouA, Ernesto and L. Avexdano. (In) Ibid. Dated July is. 1913. 
T.iiwvkxd, Charles H. T. Preliminary characterization of the vert or of verruga, 
I'lbhotonms verruearum sp. nov.: Ins. Ins. Afcuslr.. 1, 197 199. pi. 111. Dated 
July 19, 1913. 

•The transmission of verruga by Phlebotomus: Jimrn. Am. \h<l A**n., 
Nov. S, 1913, pp. 1717-1718. Dated July 19, 1913. (Describes experiment XV 
of present paper.) 

\\ j> r Coast Leader. Verruga — Dr. Townsend succeeds in inoculating dog: H ' *1 
i <><ist /Adder, July 24, 1913, p. 9. 

Sriaivr;, U. P. and E. E. Tyzzer, C. T. Pries, A. \V. Skllakds, J. C. (i astiaim jp 
Preliminary Report of the First Expedition from the Department of iropieal 
Medicine of Harvard University to .South America: Jonm, Am. Mtd. 
Novembers, 1913, pp. 1713-1719. 

Tou\>km) ( Charles H T. Human case of verruga directly traceable to Phleboio- 
iu us verruearum; Ent, News , XXV, p. 40. Dated Xuvemher 19. 1913. 

•bf k. .1 lli ax. (In) El 5 C Congreso Medico La gran asamblea de aver ( onsa- 
grur km del mdrtir de la inedieina naeional Daniel A. Carrion n* resiielve que 
el Congreso M&lico le erija un monumento — La eonfereiicia sobre la MTiuga. 
I.o Prensa (Lima), November 12, 1913, p. 1. Delivered November I L 1913. 

^ »t f oast Leader. Verruga strikes Dr. Townsend’s assistant — M r. Nicholson at 
1 ' i idalupc Hospital: West Coast Leader , NovcuiIkt 13. 1913, p. 3. 

Charles H. T. (In) El vector de la verruga— Deseuhrimiento de Mr. 

I ’.vjisend — Comunicacidn al Congreso Medico: A ohem (Ivimaj, Novembei I.j. 
1913. p. 7. Dated November 14, 1913, and transmitted on that date to the 
JC-ident of the Fifth Latin American Medical Congress in Lima. 

On the identity of verruga and Carrion’s fever: Xantrr. N S. NX XIX, 
iv !, 9-100. Dated November 17, 1913. 

■ - r Laboratory/, Chosica, Peru 
b "- ; "r 31, 1913. 
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THE RELATION OF VARIATION IN THE NUMBER OF LARVAL 
STAGES TO SEX DEVELOPMENT IN THE GIPSY MOTH 

By F. H. Mosher and R. T. Webber 

During tin* season of 1012 a series of experiments on food plain-. 
carried on at the (lipsv .Moth Laboratory at Melrose Highlands. 

The main object of these experiments was to test the feeding H i ],. 
gipsy moth on 'various plants; the results to be made use of in ij., 
thinning out of woodlands where this system of control euuM i.. 
adopted. Again, the results and data thus obtained could In* in-,; 
in comparison with this work in the field. 

The food plants chosen for these experiments included those nv.-« 
and shrubs which predominate throughout the infested terrimrv. 
Some of the species selected were the oaks, hickories, maple- .-uni 
birches. There were many others of more or less importance, includ- 
ing some of the conifers, and such shrubs as witchhazel, corn in. 1 mr- 
berrv, He., in all about fifty different species. 

As the experiments neared completion, it became apparent t hot 
there was a difference in the stages in which the larvae spun up previmi' 
to pupating, and upon close examination this peculiarity seemed m in- 
more or less constant. A careful inspection of pupa 1 indicated il,;e 
those lame that pupated in the fifth stage produced male ninth', 
while those having a sixth stage developed females. 

As there was little data at hand to show the constancy H t hi- 
variation the results were noted and conclusions reserved until a lait-r 
period. 

The following year, 1013, the feeding experiments were repi-aud 
and the same method used as during the previous year, except that 
a more careful system of record keeping was devised and more audi- 
tion was paid to the stage and pupation of caterpillars. 

Method of Conducting Food Experiments 

I nder the single head of food plant experiments were group'd the 
following sub-experiments : 

(1) The continuation of last year’s experiments in which 

laid by the parent moth reared on a single food plant, were ’d 11 "* 
and their progeny placed on the same food plant as last year. 

(2) The combination food plant experiments in which th 
hatched larvae were placed on a combination of foods and r< -*' 1 
that manner. 

(3) Straight food plant experiments in which newly hatch 
were reared on a single food plant. 
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larvae used in the straight and combination feciling cxpi-rimmis 
.,, n obtained from a newly infested locality at Barre. Mas>. Tlic 
oniony is situated outside the generally infested territory and the 
i. irv;i . w ere in a supposedly healthy condition. 

In order that larvae might- he reared under the most naiural comli- 
rimr. all of the experiments were conducted in a large outdoor instvi- 
:.ry- 

riurc were about 174 trays used in the combined experiments 
uilirli necessitated the use of about 17.000 caterpillars. 

yi u . <»crgs were hatched under natural conditions ami 100 <>! tin* 
v , lU iir larvae, as nearly uniform in size as possible, were placed in trays 
spared for them. 

yii,. trays used in these experiments are a modification uf the Kiskc 
-lac. They are of two sizes, one for the newly hat died larva*. 0" x 7" 
xT: and those used for the older lame, 12}" x 12}" x 2}". The 
iruys used in 1912 were wood frame with doth bottom, but as consider- 
difficulty was experienced by the young larvae in crawling over the 
* [nth. a paraffined paper tray was substituted in 1914. ami proved ti> 
he a vast improvement over the other. This paper tray when folded 
littcd snugly into wooden trays previously used. A band of tangldoot 
! inch wide was placed on the upper inside margin of the trays to 
’.invent the larvae from escaping and the intrusion of others. 

The food was kept fresh by placing the cut end or twigs bearing 
Aliugc in a receptacle filled with water. A specimen vial about I 
uicli square and inches long and with the neck projecting at an 
angle of 45° was used for this purpose. The stern of foliage selected 
hu'd was thrust through a hole in a cork stopper which was .inserted 
in t he vial of water. By using a vial of this description the food was 
vvit in contact with sides of trays but lay evenly distributed across 
9jf center, thereby preventing all opportunity for escape of hu \ v. 

Km h tray was inspected daily and a note made of the number of 
hirvy in each stage. The dead or dying caterpillars were removed 
lie tray cleaned of all excrement and other refuse. If ui .tn> 
time t i ere was an excessive number of dead larva* the living ones \u rc 
tarred to a fresh tray. In this way sanitary conditions were 
ln; iiia.:h‘ied. A careful and complete record was also kept of tie 
anion j . ’ of food consumed by the larva? and a note made of an} < ia, 'b ( s 
:; ; .r them. 

-''suits of experiments in regard to sexual variation of _ J n a 
rl those of last year and established the fact that the arm uni 
! - r ' 01 »nt so far as these experiments go. Of a few thousun* jn <e 
dmt ’> under observation in the later stages, 560 transforms ( m o 
- hr >- -k Three hundred and twenty-five of these were males and 
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pupated in the fifth stage, while the remaining 235 passed into tin dxi:. 
stage and developed female pup*. 

Available information bearing on this subject in other spe< i. , 
limited, although Doctor Dyar as quoted in Packard’s text-bunk, j, 
018 , says that the average number of molts of lepidopterous larva- h 
five, but six or seven stages are not infrequent. .In rearing larva- 
Hemerocampa ( Orgyia ) gulosa Hy. Ed., he found that the male.' nn-i* 
three or four times; the females always four. He also notes in 
Yol. 5, p. 422, 1800, a somewhat similar variation in Hemenmi 
(Orgyia) definite Pack. Iri this species the female larvae require mi. 
more stage than the male. 

In the First Annual Report of the State Entomologist of Mis.-omi 
I860, p. 145, {here is an account of Professor Riley’s observation' 
using larvie of Hemerocampa ( Orgyia ) leucostigma S. & A., which wa> 
as follows: “ About the middle of the month of May these j-gn. 
began to hatch. . . . Six days after the second molt, the ihini 
molt takes place with but little change in the appearance of th* 
caterpillar. Further than that, the different colors become mnn* 
bright and distinct, and different tufts still larger. Up to this i inn- 
all the individuals of a brood had been alike, and of a size. 
that it was impossible to distinguish the sexes. Six days from tic* 
third molt, however, the males measured not quite f inch, ami Wgi n 
to spin their cocoons, while the females undergo a fourth molt alum' 
this time, and in about six days more they also spin up having acquire! 
twice the size of the male when he spun up. ” 

There seems to be little doubt but that the female larva; of flii* 
species require an additional stage under normal conditions, but win n 
subject to unnatural conditions this rule may not hold. Tlun tin 
larvie of this species may vary considerably when fed sparingly 
evidenced by the result of Miss Murtfeldt’s experiment, which w.r 
carried on under the direction of Doctor Riley. In rearing die-*- 
caterpillars and feeding them only enough to sustain life both • 
and females molted four times. 1 

On several occasions the scarcity of certain foods necessitate tin- 
stinting of caterpillars used in our experiments, but regardless 
fact the females passed through an additional larval stage. 

In the March number of the Entomologists Monthly Magazin 
V. 23, p. 224, there is an article by Dr. T. A. Chapman on the v 
of Notolophus (Orgyia) antiqua Linn., and on rearing its larvie i 
“ The variability of molting occurs in the later stages. When v- ,ini - 
to inquire into the significance of this variability, we meet : ,:1 " 

• with a very decided fact, and that is, that those that molt om dirtf 

i The Amer. Nat., Sept. 1873, V. 7, No. 9, p. 513. 
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tijiics always produce male moths, that those that molt live times 
always produce female moths, those that molt four times produce both. 

It would thus appear that in A 'ntolophu* [Ortiyhn unliqua Linn., 
tli.- female molts one time more than the male, a ein-musianee that 
I have not seen noticed as occurring in any species, and that further 
tie- molts may vary by one. ” 

The results obtained by Doctor C’ha]>inaiTs experiments using 
larva* of A 'otolophus (Oryyia) uniiqua Linn, are eorrobonited by Mr. 

,]. Hillins, 1 who conducted an experiment using larva* of the same 
juries. Mr. Hillins found that one male molted three times; one 
jVmale molted five times, and one male and one female molted lour 
times. 

The variation in the pupation of another species is noted by l*rol'. 
J. A. Lintner in his First Annual Report on the Inserts of New York in 
lss2. In the lappet moth, Tohjpe laricix Fitch., lie found that the 
males molted but three times while the females went through an addi- 
timial stage. 

Prof. C. H. Fern aid’s experiments using larva* of the gipsy moth 
ure noted in the Report on the Gipsy Moth written in !*%. Out ni 
a hatch of 55 newly hatched larva* used in this experiment, 52 com- 
pleted their transformations with the following results: 1 lemale 
limited six times, 29 females molted five times, and 9 lcinaics molted 
four times; 7 males molted five times, andfi males molted four times. 

According to the experiment just related there was no variation 
whatever in the larval form as to sex of this insect, ami. mon-over, 
another distinct stage was observed. 

-Morgan’s " Experimental Zoology” has an interesting account by 
Pictet pertaining to the external appearance of some species oi lepi- 
*lo[iierous larvae in regard to sex. In one instance he states 'page 
tine in the larval form of Portketria (Qcnerm) the sexual di- 

morphism is marked, but adds that this only occurs in the fully foimcd 
f, at i rpillars. In another paragraph he says, ‘‘The caterpillars of 
R* ' par normally transform into chrysalids after the sixth molt. 

1 c* results of these experiments by Pictet are at variance vvilh our 
hi numerous ways. We have never observed any ui.ifoini difb i- 
f ‘ n ' • between the two sexes in the larval form, except in the size <if tin 
and body. Our experiments would indicate that only tnna c 
pus developed from sixth stage larvae. 

^ die sixth stage the velvety black stripes running Mitua \ on 
*' a ' 'ide of the clypeus are wider and more distinct but the >iz* 0 1 
although varying somewhat is considerably larger than m 1 1 
Gf 1 A age. 

' f *n. Month. Mag., 1881, V. 18, p. 86. 
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When caterpillars of this species prepare to pupate they en>i i[., ir 
skins with tlie heads attached and these exuviae are usually foumi uH 
the pupa: suspended in silk spun prior to transforming. As tin 
and exuvia lie in close proximity to one another it is quite e^y i, 
distinguish the larval stage of the molted skin. 

The results secured from larva? reared in confinement were chirk., i 
hy observations in the field. Localities were selected with r< h n t ;.n 
to their elevation, infestation, and food abundance. 

At Wellesley, Mass., where the foliage was completely >trijir« <i. 
a careful inspection was made. Over fifty masses of pupa* wnv . \. 
atnined and while the percentage of female pupa? was small, a > 
cit'iit number was secured to verify the tray results. Fifteen m\L 
stage molted sk'ins were attached to as many female pupa*, wliik .'i“i 
fifth stage cat erpi liars had transformed to male pupie. 

A larval collection was also made at this location. Light y-n\u 
caterpillars all of which were in the prepupal stage were collected an* l 
brought to the laboratory. The stage of these was then dcterminM 
and the fifth and sixth stage larva? placed in separate trays in th* 
insectary. Of the 56 fifth stage larva? placed in one tray, 6 dieil n: 
parasitism, 1 of disease, and the remaining 46 produced male pupil'. 
There were 26 sixth stage larvae in the other tray, 3 died of paraHinn. 
and the rest developed females. Although supplied with fnu«l d 
larvte ate but little and all excepting those killed by parasites pepm-d 
within 48 liours. 

At Salem, X. H., in a- lightly infested area of mixed growth n < 
results were practically the same. A few sixth stage molt ml dun- 
were found attached to female pupae and an equal number ot linn 
stage molted skins were closely intermingled with masses oi umL 


pupa?. 

The last inspection was made at Allenstown, N. H. This int> Na- 
tion was of medium severity and located on a comparatively hign 1 r * 
ration. As before several masses of pupae were examined; tie ;, '" 11)ls 
of which were as follows: one mass contained 10 males and b 
pupa?; one 11 males and 7 females, and another 8 males and o i' 
One-half mile from this point an inspection was made in a dear Mats * 
of pine lying adjacent to a mixed growth. Here several 1H 

pupa? were examined and the results confirmed the former obser 

It is not the purpose of this paper to dispute the conclusion- 
by former investigators of this subject, nor do we claim that t 
moth larva? do not sometimes pass through a seventh stage. ^ 
never found it in our tray work and moreover the development 
and female pups from fifth and sixth stage larvae has been *■ 
in all our experiments. There can be no doubt but that 
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ro.ith is changing or has changed its habits in tins country. Sixteen 
,,r s vonteen years ago, when the Report on the (Jipsy Moth was 
pill ilislied by Forbush and Fernald, elm and l>arberry and many other 
inrs and shrubs were considered very favorable food plants. In 
Mi.sr-iire locations where a slight infestation was detected and barberry 
was present the egg masses were usually found on that species, but 
*}jis i> seldom the ease today, and this shrub is rarely infested. That 
dir insect itself is less hardy than in the past is a surety and it is far 
!::i iiv susceptible to disease. Again, there is a perecptible decrease 
ia the average number of eggs laid by female moths except in newly 
infested territory, and as a rule full-grown larva* secured at the 
wvsrnt time are seldom as large as specimens taken at the time the 
alicvc-mentioned report was published. These conditions may have 
».iinc hearing on the results secured in our investigations from tho-e 
pirn! id ied fifteen years ago. 


NOTES ON FOREST INSECTS 

By E. P. Felt, Albany. X. 

Moth 1912 and 1913 were remarkable because of the abundance of 
Ti‘ forest tent caterpillar, Malaeosotna dixstn'o llubn. Lasi season 
o ripped oaks on Long Island, sugar maples in the Hudson and St. 
Lawrence valleys, and in certain Adirondack sections extensive areas 
-■! poplar were defoliated, a marked preference being shown lor the 
i-f the taller trees. Pin or bird cherry, eurnus and elms were 
partly stripped when near defoliated poplars, while red maple, birch, 
balsam, spruce and hemlock were practically untouched. I his 
> thi- second outbreak of the forest tent caterpillar in fifteen years, 
n<] in each instance there has been a superabundance of the apple 
<• iterpillar, Malacosoma americana Kabr. These* species are so 
allied and are preyed upon to so large an extent by the same 
enemies, that it seems reasonable to expect synchronous out- 
‘ ,rf akv We arc of the opinion that insect parasites of the larva* are 
die more important controlling agents, though the increase 
i!l \ork State, of injuries by leaf-feeding caterpillars in recent 
b ars ergests that the observed reduction in bird life during the past 
T\.f) (i= ".'tdes may also have an important bearing on the problem. 

!!:• ?erritorv in the immediate vicinity of New \ork ( by has 
, llh T ' greatly from the activity of a number of borers. r J he spotted 
borer, Melanophila fulvoguttata Ilarr., has destroyed many 
” !£r ^- : dued hemlocks; the two-lined chestnut borer, Atjrdu* 

Aeber, is killing the oaks, while the hickory bark beetle, 
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Eccoplognuter qiwdrixpinom Say, has swept out of existence tlioi; 
of hickories. It is well known that comparatively minor factor- m ;i -. 
turn the balance in favor of or against a destructive insect. r-.i h. 
connection with the above mentioned depredations we have U, 
for some general cause. 

The outbreak by the hickory bark beetle in New York ( ii\ 
vicinity began about 1908, and an examination of the weather , 
records of that locality show an interesting condition. Fron- !i>ihi 
to 1012 inclusive, there has been a deficient rainfall, except for phi;. 
at which time then* was an excess of only half an inch. 'Hu- 
deficiency during this period amounted to 28.56 inches. The un- 
marked deficiency for that period was in 1910, with a prrcipi;:> ; .:i 
8.7o inches below the normal, a reduction of approximately one-tin-:. 
A scrutiny of the monthly precipitation shows that in 1900 the sr ;! nr \ 
of rainfall occurred mostly from June to September, then* being (ini him 
these months from an inch to nearly an inch and a half less than ii.-- 
normal. The next year, 1907, although there was a slight ince : - 
in the annual rainfall, there was a considerable shortage for the mi >m i.- 
of July and August, this amounting respectively, to 3.30 and -.n.' 
inches. In 1908 there was a shortage of 1.56, 1.99 and 1.79 im!i< » 
for the months of June, September and October, respectively in 

1909 there was a scarcity of rain during May, June and July, annum'. - 

itig respectively, to 1.46, .09 and 2.56 inches, there being an ew-< :n 
August of 3.41 inches and a shortage in September of .93 hi 

1910 there was a shortage in July, August and September amouu! ir- 
respectively, to 4.31, 2.40 and 2.16 inches with a slight excess in 

of 1.84 inches. In 1911 there was a deficient rainfall in May. br- 
and September amounting respectively, to 2.27, 2.99 and 2. OS mfii-'. 
while in 1912 the deficiency from June to September, inelusi * v ■' 
2.09. 1.28, 1.76 and .21 inches for the four months in the order i : a ■ 

Although the deficiency during this period was not as a when- w:} 
excessive, it will be noted that it was progressive and that tie- - nr lin- 
age in rainfall almost invariably came during the growing mom - lli: 
at times most likely to affect vegetation adversely. The gee b a* 
suit in this region was abundantly evidenced by the unfa von e y*’ 
dition of the trees throughout the section, this being l win ' IUlM - 
marked in 1910 and 1911 and was accompanied by an abnorm ' : 
ity of water. A number of trees, particularly soft maples an 
standing in naturally moist, low localities, died, the major can 111 111 ' 
ably being scarcity of moisture. 

"With the above facts in mind it seems reasonable to be!; 
these unfavorable climatic conditions may have reacted n * , 
trees, reducing their normal resistance considerably and re.- llU 
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auditions which were ext remedy favorable to (he multiplirntmu nf 
kirk borers. We would not he understood as holding that (hr above 
.lata were conclusive, though they may he very suggestive, li is 
obviously impractical at the present time to safeguard against drought , 
; t( least upon any extended scale, though l lie time may rone when 
-urh data as that given above can In* used to advantage in urging 
more comprehensive measures for the conservation of moMuiv and 
indirectly the control of certain classes of insert outbreaks. 

The extensive plantings of while pines in tin* reforestation work 
u:‘ iv rent years in New York lias produced conditions very favuralT- 
ior injury by the white pine weevil, Pissodts .dmhi peek. A number 
»>t requests for assistance in combating this pest wen* received. and 
die past season it was possible tu carry out some rooperatiw experi- 
ments at Cooperstown which are at least worthy of reeord. In eo- 
uin-ration with Mr. Waldo C. Johnston of (’ooperstown. the ellimey 
i»t hand collecting was tried on an area of fifty acres >ei with about 
•iiUlOO pines, the trees being approximately two to three feet high. 
Moderately large insect nets were used, the men simply tapping the 
plants <o as to jar oil the insects. The work was started a little late., 
namely, about May 21, and the trees carefully collected over four times 
intervals of approximately four or five days. At the outlet two to 
Mur weevils were caught per tree and toward the last only one or two 
inerts per row of probably 400 trees were to he obtained. The cost 
i *f these four collections amounted to 804 or only 81.2N per acre. An 
lamination, July 8, resulted in our not being able to find any weevils, 
h b probable that three collectings, particularly if the fir>t was a 
•'tth earlier, namely, in the first or second week in May and tin- other 
? ' v " ni about ten-day intervals, would have resulted in rapturing most 
"i th weevils at less expense. There is no reason why, with improved 
:, v kt s, the cost of this operation could not be materially lowered. 
Ik- act that adults may live two or even three years arid deposit 
-t t*h season is a potent reason why collecting is more desirable 
die destruction of infested shoots, 
k above, taken in connection with experience of more than a 
kf-u, ago, which showed that systematic collecting from a small 
ur ° 1r ; of pines, under what might be considered average woodland 
mils, resulted in practical immunity from the pine weevil for a 
i*' r k' of at least five years, leads us to believe that this method i> 
' u ‘ n - of a most thorough test. 
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ENTOMOLOGICAL WORK IN MISSOURI 

liy Leonard Hasemax, Department of Entomology, University of Mix*,:, , 

All are familiar with the able work of Riley so well describe I 
illustrated in his memorable Missouri Reports. This work was in him 
part practical and being in a new field was largely original. Evni ;i i 
the present time his illustrations and more technical description^ nr. 
made use of. Unfortunately Missouri and the Middle West wa- nw 
then able to fully appreciate the value of his work, and after nine v. ni ' 
it was discontinued and by the farmer largely forgotten. ( , oinp:n , ;i- 
tivelv few of the older Missourians now remember him and his work, 
though entomologists will not soon forget him. 

His work as state entomologist was under the supervision of dr 
State Hoard of Agriculture with headquarters at St. Louis, Mo., nnn 
after it was discontinued nothing was done in this state to control th< 
insect posts until this department was established in 1895. At timi 
time Stedman was appointed head of the department and an on 
was made to investigate and improve entomological conditions in in- 
state. Some headway was made, but the state is a large one and < <u;- 
ditions were favorable for the work of insects and not always fav<»r;ii-h- 
for the Avork of control, so that from year to year conditions clmrly 
grew worse. Funds Avere scarce in the early days, help diffic'uh !<t 
get and such a thing as legal authority to control pests aatis unkind! 
in the state. For the first few years after the Avork of this dopuri no-n* 
began, a special effort Avas made to reach the farmer in a popular way. 
and while some little original Avork was done it Avas not of a tci'lnm 
nature. Agricultural conditions generally had materially impnw.-i 
since Riley began work here, so Stedman had a much better "p! 1 • 
t unity to reach the farmers and secure their cooperation. He 1,1 - :i: - 
his Avork just after the San Jose scale was introduced into the sta- >• !,i : 
while efforts Avere made to check it, they Avere met with lack ot -epp 15 
and means, and consequently with failure. Had this depart n = hi a* 
that time done nothing more than stamp out this pest in th* ! 
or so orchards where it Avas then found, it would have far nv ' 
justified its existence. Since that time this pest has cost i; ' T lt ' 
thousands of dollars, and will continue to cost it even more. 

The writer has had charge of the entomological work h* 

1910 and has found some of the original handicaps still exist inu *"* 
of interest, in insect control, and with it lack of support and a- 
have always been a serious draAvbaek in Missouri. This is L - ( 
much less now than in former years though we need a dozer :t si ‘ 
place of tAvo to cope Avith the entomological conditions as they ’ n ' 
found in this state. 
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since taking charge of the work the writer has attempted to lake 
up those particular pests or groups of pests which are of greatest 
importance and which have required special study. So far our atten- 
Tiini has been directed mostly to the smaller projects which have t, 
required continuous observations extending over a period of several 
years. Such projects have been out of question, but we are hoping to 
Ik able in the near future to undertake some of these larger lines of 
work. In recent years the orchard insects have been given most 
attention since there are so many of them and the fruit growers are 
by no means familiar with them and the methods of control. It, should 
l,e said that the Missouri horticulturist is far behind tin 1 general farmer 
and stock man as regards up-to-date scientific methods. They have 
never gotten together for the improvement of horticultural conditions 
the other men have. This is well shown by their failure to secure 
adequate legislation for the improvement of horticulture until the last 
legislature. It is hoped, however, that the interest they have >howu 
m securing this state aid is a true sign that they are awakening to the 
Imrticultural needs and that they will give even- assistance to the 
uplifting of this badly neglected industry in Missouri. 

In connection with the carrying out of the horticultural insertion 
law provision is made for educational work, and if it is possible to 
reach the horticulturists at all we should do so through this work. A 
keen interest is being shown in this new work and the prospects, lor 
iimunplishing something worth while for Missouri horticulture, are 
bright. In attempting to get this new line of work in operation this 
year most of the experiment station projects had to be neglected so 
that we have made but little progress with them this year. It was 
thmight, however, that the opportunities opened by this new work 
wi»uit| warrant the temporary neglect of the investigation work. 

The work of this department at present covers the regular instruction 
Hi tiie university, which includes three or four classes each scmotei 
and from one hundred and twenty-five to one hundred and fiity >tu- 
'kii’.; the experiment station projects with the various insect |x*st> 
:,n, l groups of pests affecting agriculture and the nursery inspection 
u '“! : which has been taken up in real earnest this year. 1 hese various 
'hi' - of work are handled by the writer and one assistant or rather they 
att ► ; r j ! > t to handle them. We feel that we are making some headway, 
it seems slow at times, and we are often inclined to envy t hoj-w 
lh '■ -T states who are able to concentrate all their efforts on a certain 

v t and when finished turn to something else. 

( : ■ important but much neglected line of entomological woi ' m 
f ate is the improvement of conditions in bee-keeping. 
has done almost nothing to improve conditions and the growing 
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demand for help is becoming very pronounced. This department - .. 
taken up the subject and is offering courses in bee-keeping and is iuim-i- 
taking investigations of problems of practical value to bee-keep 
Tin* stilt* 1 has an apiary inspection law which is under the supervixt.h 
of the State Hoard of Agriculture, l)ut inadequate funds are prove in} 
and the work is therefore badly neglected. The experiment stmimi 
is undertaking cooperative work with a view of lending some assist mm- 
to this industry. 

In the future it shall be the aim of the writer to continue to expriij-l 
the work of this department to meet the various new demands nci-i. 
on it, and with this increase of work it is hoped more help will lie midi u 
so that we can do more and better work in Missouri. The appnim- 
inent of an entomologist at the fruit experiment station in smitlirrn 
Missouri will help out, but there is still room for more entomologist'. 
The field for practical as well as technical work here is unsurpu'm d. 
and it is a pleasure to labor under such conditions even with the small 
means at one’s disposal. The state grows cotton in the smith, mru 
and wheat in the north, and fruit everywhere; it has swamp, prairie 
and mountainous conditions with a varied fauna and flora scarcely 
touched by scientific students and as yet but slightly affected by Un- 
economic entomologist. 


AN INCIDENT IN THE SEARCH FOR FOREIGN GIPSY MOTH 
PARASITES 

By L. 0 . Howard 

At a joint meeting of the Entomological Society of America ami S<-<- 
tion F of the A. A. A. S., held at Atlanta December 31, the writer r> :id 
a paper on present conditions of the imported gipsy moth par: '!!■ ' 
in the course of which he laid aside his manuscript for a moim-M t" 
tell an anecdote which he thought illustrated in a capital way, in> : 
the difficulties to be met with in the field in a foreign country, bi; f 
the necessity not only for a thorough knowledge of the subject. \ • ,,r 

imagination, fertility of resource, persistency, and energy on. tit ; 
of the investigator, if the best results are to be reached. 

After the meeting, and in fact during the discussion of the 
several persons present urged me to write this story for pubi: '* ( ’ u 
in the Journal. I am afraid that Mr. Fiske would not like im 
it, but he is out in Africa at present and I cannot well wait for ' 
mission. I think that Doctor Fernald and the others who asko- 1 T ° 
write the story for publication can make such good use of it 
teaching work that I shall overlook Fiske’s possible objectio: 1111 
so here is the story about as I told it. It was apropos to a me: ,n 1 
the present condition in this country of Limnerium disparidis . 
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Down to the summer of 1911, this interesting ami probnbly impor- 
tant parasite of the gipsy moth larva had hern found only in Russia, 
and only about from forty to fifty specimens had been received, although 
it had received the attention of Pospielow in the early days and of 
Kincaid in his later journey to Russia. It is one of the species whose 
ci k'i ion hangs suspended by a silken thread lor a longer or shorter 
linn*, and it had been the contention of \V. F. Fiske that the reason 
mure were not found was that the thread breaks sooner or later and t he 
croon drops to the ground and is only to be found on the siirfa<*cofthr 
ground. 

On June 15, 1911, Fiske found himself in the middle of a forest at 
( iioia Tauro, Sicily, where he was studying the results of parasitism 
t.iltnwmg a destructive outbreak of the gipsy moth. and. examining 
the remains of the caterpillars in an (‘Hurt to tell just which parasite 
h:t> killed them, his attention was continually attracted to larva* 
hanging by their hind legs much as do those attacked bv tin- wilt 
disease, with their bodies containing a few drops of blackish fluid. 

It was not wilt, he was certain from the first, and by tracing tin* various 
>T:iges of decomposition backwards lie was able to associate it with 
parasitism by Tachinids. Mingled with these dead larva* were a 
number of others pellucid in appearance, looking much like browu-tnil 
caterpillars killed by certain species of Apantcles. He puzzled over 
flu* phenomenon for a moment until, with a burst of incredulous < n- 
iijilumment, he hit upon the solution. Holding his forceps exactly 
hrmmtli such a larva, he let them drop to the ground, arid at the exact 
>pot where they struck, fully exposed, was a fine fresh cocoon of the 
inmi sought for and constantly despaired of Russian Limnerium. w Im h, 
;i' above stated, was not known to exist outside of Jiussia. 1 In* ex- 
periment was repeated again and again with other eat ei pillar:* and in 
‘■very instance with satisfactory results. In the afternoon of tin* 
.'am. day, in another forest, he found the parasite much more abundant, 
h) .-von minutes he collected fifty on a bit of hard trodden path when* 
ail i: at fell were exposed, and a little bit to one side beneath an «> 
pfe: • : ] y large and leafy tree he collected twenty-five from approxi 
mm v one square yard of surface. 

b. i lie evening he talked the matter over with his native 
™*l 'terpreter. He asked him to make a formal call on the mayor 
village; to present his compliments and toll him that Mr. hske 
w,l,i be pleased to call on him in person, but that he was 111,1 1 lt 
in 1 Italian language; that he desired to send the (rhihhen o l a 
-me into the public forest for the purpose of collecting a (plant it \ 
f, i u i-ts which abounded there and for which he had i partiui ar i » 
an 'i at he wanted to find some responsible person lecommcm u >> 
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the mayor who could be prevailed upon to receive these coeonus ; tUl j 
pay for them at the rate of one centesimo each and forward thmi r„ 
Fiske at Portici. The assistant objected. He said it was nm u ,„„i 
form to call on the mayor in this unceremonious way and he rer'iw-.« 
to do it; so they finally compromised on the assessor. Again :W. 
were objections, but presently the assistant went, and came bark with 
a queer look on his face. He had visited the. assessor, it ap|n-;tn-ij. 
}>ut the hitter was very much inclined to think that he had eit hmu, 
it Hot or a madman to deal with, but he said he would see the ibn-i 
guards and see if there would likely be anything out of the way in 
allowing them to take advantage of such an offer. 

The next morning about six o’clock two forest guards, two chili In -u. 
and a number of dogs proceeded with them to the forest avIutc h 
gave them a demonstration of what he wanted. At first, it was a Hat 
failure. The guards could not find any cocoons themselves, nor rouM 
the boys, but by working hard himself and showing the boys where tin- 
cocoons lay he succeeded in getting them to pick up ten each, and re- 
warded them each with a couple of soldi . This livened tilings up a hit. 
The guards still could not find the cocoons, but the boys were beginning 
to see light, and before long they began to collect them in some num- 
bers and kept Fiske fairly busy counting them and paying 
soldi. The guards watched the transfer in growing amazement ami 
enthusiasm, and at. the end of an hour they all went back to im\u, 
boys with about three lire between them and Fiske with three l min In 
parasite cocoons. 

The guards stated to the assessor that the operation was of »» ]>«- 
sible danger to the forest, one of them insisting that the Limnerioni wa- 
a species of fruit and that it grew on t he foliage and that they thrum' - ‘ 
would gladly undertake the collection of the cocoons, or rat!.' -r 1- 
payment for them, for the 10 per cent commission offered. Ihi' b;* n 
was a fiesta on, and any chance of getting anything further flit:* ti:;i 
day was out of the question. Fiske wanted the boys to go m 
take some more boys with them, but they deserted him before > : ' . s - 
half way back to town. The combination of a lira apiece auu a . ; > 
on the self-same day was one which might never come again ; ■ )k ' 
time and they proposed to make the most of it. 

The next morning at seven the forest guards returned a 1 ^ 
explained the full details of the scheme, offered to advance n ,llj 1 
dred lire (about sixty dollars) and thereafter pay for every ■- ’ t 
as they Avere received at Portici. He set the limit of expen 1 
fifteen hundred lire and the time at tAvo weeks. The oJb - rt \ e 
cepted, and he hurried to Messina and cashed a check, rein ; j rl ,j 
same night to sign the agreement. During the day the g ‘ 
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.iuriTpricd in getting eleven boys who had brought in J/JPO 
whifli were paid for on the spot. The next day the promise was that 
thirty boys should be sent out. 

Fiske then returned to Naples, and the cocoons began to conn* fmm 
Cinia Tauro. Naples at this time was practically quarantined .m 
■uroimt of the cholera. On the Oth of July a large lot had an imm- 
latdl. and a boat of the Lloyd Sabaudo Company was to sail that dav 
u>r Sew York. The company officials said that they would not take 
the parasites. Fiske called on the United States ( onsul. who told him 
he would do well to see the medical officer and got a certificate from 
him to the effect that, he was willing to pass the packages and that (here 
would be no trouble on their account in Now York. The medical 
officer was out to luncheon, so he got the packages down from mid 
storage where they had been placed on receipt from (lioia Tauro. and 
then back to the Consul’s, but there was no medical officer and lie was 
told that it would be impossible to see him that afternoon because lie 
was attending a conference. But the Consul wrote out a formal letter 
(in fine stationery, and armed with this Fiske went hack to the steam- 
ship authorities. They were impressed by the seal and the embossed 
heading, and while they were considering it the captain of the vessel 
came in and absolutely refused to allow the parasites to go in his 
refrigerator. He said that if Fiske would let them go in the hold of 
the vessel he might consider it perhaps, but not in the refrigerator. 

I’d daunted, Fiske started for the American Express Company office, 
calling on route at the International Sleeping Car Company's office, 
where he found that if he could start the sending on the li.oO train that 
< v <*ning it might possibly go through by express train without missing 
uiiy uf the series of close connections, in time to be shipped on the 
1 1 ciirh Line boat La Lorraine from Havre the following Saturday at. 

' p. in., arriving in New York on the loth or the day alter it would 
luivi to leave Naples on the next possible boat that sailed. 

but lie had almost no money and it was 1 o’clock in the afternoon. 
NV\ t * theless, he went to the American Express Company offices and 
l’ r(, l !i ,H*d that some one should undertake to sec it through, charges 
tn i, collected, from the State of Massachusetts or from the 1 nited 
>tlih " Government. The Traffic Manager admitted that he would 
like :•/. trip, an( j jj C was W ell acquainted with the trench 

buii ;; ;.ge and the idiosyncracies of the French customs official'. 
Gic idy difficulty was to get the parasites into some shape so that they 
Ml U: took like baggage, whereupon the head of the shipping depart - 
mr ' UT ’1 the way to the rear of the offices and pointed out a pile of old 
tuna that had been blockading the passage for a long time. I he) 
motly lot, but when sorted over five were found that Idske 
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thought would do. The bundles of parasites were unpacked uini re- 
packed in these five trunks, and, the superintendent of the office luiviny 
approved, the traffic manager started with his five trunks and an u-i.jj. 
tional hamper on the 0.50 train for Paris. 

The rest of the story is that he made the journey without amd.-ni. 
got the trunks on the La Lorraine, where they were put into the rt i l ib- 
erating room. They arrived in New York on time, were met by ti 
Government Despatch Agent, Air. J. P. Roosa, hurried through tin* 
customs, and shipped to Alelrose Highlands, where they arrived m 
admirable condition, and when Air. Burgess unpacked them he f< mud 
that practically all were sound. 

No further comments on this incident are necessary. 


NOTES ON THE LIFE HISTORY AND ECOLOGY OF TIPHIA 
INORNATA SAY 

By George N. Wolcott, Traveling Entomologist, Porto Rico Board of 
Agriculture 

The most important parasite, in the United States, of the grubs of tli>- 
genus Laehrmterna, commonly known as “white grubs,” is a b’mrk 
Scoliid wasp, Tiphia inornata Say, The work on which I have* Uni 
engaged for the last year, September, 1912, to November, 19 FL U ib 
collection of sufficient numbers of the cocoons of Tiphia inoriwtn i.* 
send to Porto Rico, in order that the species may be established ihnv 
to aid in the control of the Porto Rican Lachnosterna grubs, which d- 
a serious pest of sugar cane and other crops. For the successful mUrc- 
tion of large numbers of Tiphia cocoons it was necessary to detcrmin- 
what factors limited the abundance of Tiphia , to the end thai ibl'h 
and localities might be found where these factors would be neglkihk 
or nearly so, and cocoons would be present in abundance. The ^ 
majority of cocoons that have been collected are from locality n ,l! 
far from Urbana (my temporary headquarters) and Blooming* u 11 : 
central Illinois. All the observations here recorded, upon wIil > v 
based the conclusions that are set forth in the following disc -i'd 
wore made in central and northern Illinois, and are strictly app ‘ ' 
only to that region. 

No attempt has been made to do any taxonomic work on 
for all the adults which emerge in Porto Rico from the cocoic 
from Illinois, after being used in breeding, are forwarded to M A 
Rohwer, for study and identification. The results of this w* - ;Ut 
not yet available. The life history notes are incomplete owing 1 t - J ' 
fact that the cocoons are sent to Porto Rico soon after collect’ kut 
observations to supplement the data here given may be e 
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ip in i the workers ill Porto Rico --Mr. Thomas II. .Imics and 
Mr. K. Cr. Smvth. 

The literature dealing with other than the taxonomic features of 
inormita is very meager. Dr. V. Riley in his Sixth Missouri 
lh'jioft (pp. 123-120) is the first to record anything of its parasitic 
its. life history, abundance and parasitism by h Vu/m/iWun fhrtimifns 
Kahr. He also quotes the original description of the adult by Say and 
;idib other descriptive notes, Insides figuring the adult, larva and m- 
i-.Hin. Prof. S. A. Forbes in the Twenty-fourth Illinois Report {pp. 
].",7 1*HI) gives much interesting and definite informat inti regarding 
die life history and habits, and the colored figure tPlate \ \ of tie 1 larv a. 
<■ ,<■( k in and adult is very good. Mr. J. ,1. Davis in Fanners' Pul. .MM 
i . 1 1 "Common White Grubs” (pp. 15 -ltd figures the cocoon and give- 
m.dic descriptive and life history notes. My attempt in t his paper C 
in :;dd to the life history data and descriptive notes given by oilier-, 
i.in die discussion on the ecological factors is entirely original and has 
noi been touched upon by previous writers. 


Life Hfstukv 

The adult Tiphia is entirely black with many grayish hairs on the 
head, thorax and abdomen, and is easily distinguished from all other 
wa-ps by the color and the constriction between the first and second 
al "luminal segments. The males are smaller and more slender than 
■lie females. 

The female Tiphia is quite often observed on cement walks and on 
the ground, and indeed she spends the major portion of her time in or 
the ground. She has a quick nervous walk, and her movement- 
-ivi- .me the impression that her eager search is without definite plan. 

is flight attempted, although the wings arc used to help in 
'ico jumps or quick changes of direction. Kart h worm holes and all 
'<>!N of cracks and holes are explored and often the wasp disappear- 
!Ii : • ole in the earth that proves attractive. The females have dig] it 
M ' fli 'Mv in working their way through black heavy clay soil in good 
T; ^- nd seem to be successful in finding grubs even in a field "hem 
t: < ; -re not abundant. The grub is stung by the female ua.-p until 
!t ■ s to resist her attempts to deposit an egg on it. but the Hi< ‘ 1 
1,1 T: ’ting is only temporary. Indeed, the grub is often so aetive in 
mg through the soil that the egg, or even the young maggot. 
ln:r rubbed off. Grubs are often found with a brownid. le.-mii 
■; the point of attachment of a maggot that has been lubbfd 
(||i . ho egg may be deposited on either the dorsal or central mu ,e< 
of ‘ thorax of a one-third to fully grown grub. In one instance, 
the egg was deposited on the dorsal surface of the ubdoiw n, 
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the maggot died while still very small. The ventral surface <>i ]\ ;t . 
thorax appears to be a safer and more protected position for the .i< posi- 
tion of the egg. 

Incubation of the egg and the growth of the maggot while small 
several weeks, but the growth of the maggot from one-third t< fulh 
grown takes only two or three days. The grub seems not at nil ili^. 
commoded by the presence of the parasitic maggot while it b >m;.l 
but when the maggot becomes about one third grown, the grub i> 1*- 
active, its movements being confined to a restricted area. Its I'l-t-bh- 
movements in the earth appear to have the effect of preparing a n-i; 
which is well adapted for the spinning of the cocoon of the paradiir 
larva. In practically all cases, all of the softer portions of tin* gruii 
are absorbed b\ f the parasite, and only the heavily chitinized head mid 
legs and the shriveled skin of the grub are left. 

In the earthen cell, which is practically empty after the dost rm*iii»i: 
of the grub, the Tiphia larva spins its cocoon. This is an eluDsjan- 
pear-shaped affair, or it may be described more exactly as shaped lik*- 
an Indian club or a summer squash with the neck eliminated. bided, 
comparison of its shape to that of a squash is more nearly cornn. n* 
the pointed tapering end is noticeably bent to one side. The em'iwu 
is composed of downy silk of uniform texture, somewhat the ndur m 
khaki cloth. Often the color is darker or redder, but the vnrtni'Ci 
is trifling. The silk of the smaller species of Tiphia is light yrllnw «*r 
flaxen in color. The color bleaches quickly in bright sunlight- aii-i 
cocoons found in fields that have been plowed only one or twn day** 
previous show the side exposed to the sun faded to a light gray, l - 
cocoon is loosely suspended in the cell by scattered strands <>! -i\w. 
but from the pointed end it is more firmly supported horizontally i,v : 
little button of silk in the outer layer of the cocoon. This lit! b ! ,nTT ' ,: - 
is firmly attached to the side wall of the cell. Although tin- ■ 
appears soft and downy, it is really quite firm underneath ti:»- i |iis 
outer network of silk, and the inner cocoon, while composed o: 
the same color, is very tightly woven. Entangled in the l ;hl "' <,u ;’ ; 
threads of the cocoon, the mandibles, skull (head case) and 
skin of the grub are usually to be found. 

It has been supposed that the eggs arc often deposited on 
small to furnish sufficient nourishment for the parasite m -- 11 ^ 
become fully grown and in such cases small cocoons arc foi: ; 
is almost certain, however, that these smaller, flaxen colors ' 1 1 
are produced by another smaller species of Tiphia , which ati. 
small grubs, as these small flabby cocoons are often fouim Ji 
where large grubs are abundant. The males of Tiphia are con 1 ^ 

smaller than the females and the cocoons from which th« 1,111 
are usually smaller than those of the females. 
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\]\ the late fall a considerable period may elapse after the spinning 
a ,: t } K . cocoon before transformation to pupa takes place, in fact, pupa- 
linti may not occur till spring. Hut if the comm is formed early in 
j| |fl f ;l ]i transformation to adult may lie immediate, Indeed. it appear^ 

! j i;lt Tiphia may hibernate either as larva, pupa or adult inside the 
,-uroon. During the summer, however, the cocoon is occupied only 
time between the spring and fall generations. The shed pupal 
J in contains a considerable amount of a dense white fluid . which later 
( | r j,.^ in a solid mass. If the adult is active* in the cocoon, the pupal 
-kia is ruptured and the dried white mass is ground to a powder which 
h often seen dusted over the adult Tiphia when newly emerged. Some- 
time the adult is active before the fluid dries and it presents a sorry 
spectacle, when the cocoon is cut open, as it crawls otit covered with 
l:i]<ie chunks of the dried fluid adhering. Probably with normal cmer- 
imin c the adult is seldom covered with this powder, for many cocoons 
;i iv found from which the adults have emerged and the pupal skin 
r, ■mains undisturbed and unbroken in the pointed end of the cocoon. 

All my observations indicate that invariably the adults emerge 
through a hole cut in the side of the cocoon towards tin* surtacc of the 
ground. Usually this is also the larger end of the cocoon, where the 
hem! is located, but cocoons have been found with the exit hole * 'it 
half wav. or more, down the side. This condition is not usual, and 
occurs only in cocoons exposed by the plow. Plowing a field has a 
Hum decided effect on the emergence of the adults from the exposed 
<*i)cnoii>. Adults which would otherwise hibernate in the cocoon, 
often emerge late in the fall. Spring plowing may produce an earlier 
emergence because of the unnatural warmth caused b\ a lew du\s 
to the direct rays of the sun. In Iflbk normal cm eigeme 
ua> general at Bloomington, 111., on May 14. Indeed, after this d.tt< 

V* n iV\v cocoons could be found from which the adults had not cun ig< ‘ ■ 
A- grubs parasitized with very small maggots are found as late 
1 co middle of September, the evidence seems to indicate two 
■Mimm lions during the year. Plowing is not usual during tin Mimm< r 
:,I1 '1 is difficult to tell what the normal subterranean habits of hphm 
'Hie adults which prematurely emerge from their cocoons late 
1,1 1 fall appear to perish without ovipositing, as parasitmd gru j. 
;in J • ver found as late as October 1 as far north as Bloomington and 
111. Early fall plowing, and indeed fall plowing in general. 
lmw =>• very unfavorable to Tiphia. Even those cocoons which arc 
the ground and are not disturbed by the plow will be >omn\ >*it 
a fi ,v i. but the majority of cocoons are formed less than six me u. 
fr, ; I; he surface, or in that part of the soil which the grubs normally 
illlKi during the summer months, and these are expose* to n 
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weather and to the attacks of birds and predaceous mamma h 
insects. 

Ecology 

The various species of Loch nosterna in the Middle West are ati.-j ,■ 
l>y a considerable number of parasites and predators, but unduuU-.iK 
Tiphia inanwta is the most important. I am convinced that mui.'- 
favorable circumstances Tiphia does greatly reduce the numh.-r* , 
grul)s and in some cases practically exterminates LachnoxUnm ; r . 
limited areas. The evidence is this: In some fields (near Ihind.dj.i 
Hendrix, White Heath, 111., and at many other places) one wii; ^ 
many cocoons from which adults have emerged, a few in which :i .hN 
arc contained, and a very few grubs or beetles. Or in fields in v.hl.-i. 
practical extinction of the grubs has taken place a year or nxm- 
(near Weldon, Minooka, Seymour, Homer, 111., and at other plh-- 
one can find only old rotten cocoons from which adults have cm, 1 
several months or a year previously, and few or no grubs and luvil< 

The adult fomalefe of Tiphia are not strong fliers and they trad m 
remain in the field where their immature stages have been jvi'N-i. 
W hen the grubs nre abundant, no difficulty is experienced by the iVii.xk 
Tiphia in finding sufficient numbers for the deposition of a large muni . r 
of eggs. The rate of multiplication is rapid, for t^vo genera t mm •>; 
Tiphia probably occur during the summer. The supply *»i m- 
parasitized grubs in a field soon tends to become exhausted, nen—ih!- 
ing a more careful search by the female to find a host for her .-nii*. 
The female, loath to search at great distances, eventually para-nib'* 
practically all the grubs of suitable size in a field, until tin* disp- r-n n. 
of the females to new localities is necessary unless large numb' * a:* 
to perish without depositing eggs. The males can fly long di^un- 
and are often collected feeding on the flowers of goldenrod and r* 
but the females are less often found in these situations and appmmiHy 
have difficulty in flying any great distance. 

There are, however, several checks to an unusually great imr . " t,: 
Tiphia in restricted localities. Under favorable conditions, a 
(probably Isuria sp.) causes a heavy mortality. Cocoons ar- 
found covered with a weft of wffiite mycelium densely covert mi '■ 
spores, spreading out into the surrounding earth. It has not y ■ 1 

determined how infection by the fungus takes place — whet- r - r 

spores only attack the parasite egg or maggot, or whether the m in::u 

is able +o penetrate the cocoon. It may be that the fungus 11 

hphm only when it is weakened by unfavorable conditions. 
sudden changes in temperature or too much or too little moist ;i3i ' : 
is not pathogenic on healthy individuals. Naturally when 7 ;; l “ 

most abundant the fungus will have the least difficulty in >| 
and often nearly' all the T iphia in a field are killed in this w T ay. 
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In addition to the fungus, 77p/iw is attacked by at least two pnra- 
Mi.s— a bcc-fly, Exoproaopa faxcitn-nnis Say i BombyliidaO and a 
luetic (Rhipiphoruhe). Riley identified the beetle emerging from 
n noons collected ill Missouri as Itfuptplmnts pulinutns Fabr.. I ml 
i]( Terminations have not yet been made of the beetles which emerged 
i'jviii cocoons collected in Illinois. The detail* of the life hi>iorie> oi 
m iilier of these parasites have ever been worked out. They seldom 
infi'M more than 1 or 2 per eent of the Tiphia cocoons. In one Held, 
however (near Randolph. 1 H . ) , a large number of ihe older cocoon- in 
t |if Hold, instead of having a side emergence* hole, showed the entire 
i limit end of the cocoon cut off. This was evidence of heavy pnrndtMii 
j,v the Rhipiphorid, as Exoproxopa leaves its pupal ease in a hole in tin 
ddc much similar to that cut by the Tiphia adult. (*oroon> showing 
no emergence hole are often found in the field pierced with a rmi-ider- 
;i hle number of small holes less than 1 mm. in diameter. The interior 
n \ >ueh cocoons is entirely empty. What causes this b not known, 
although it may result from the grass roots which are oft m found 
wrapped round cocoons, or possibly the mites which olten inle-i the 
grill is attack the cocoon when their normal host is destroyed by 
Tiphia. It has been suggested that ants might also cause ihb type 
"f injury. 

Although the parasites and the fungus are important in controlling 
the numbers of Tiphia , the most important check to the natural 
increase of the species is the lack of host grubs. La<ium*f< nm grub- 
are not present in noticeable abundance in the great majority oi field- 
in central Illinois. Frequent plowing, rotation of erops, hea\ \ pastui- 
ing of meadows and fields to horses, cattle and especially to hogs which 
rent iji the soil after the grubs and destroy large numbers of them, and 
dm absence of nearby trees to furnish a food supply to the adult beetle-. 
May be mentioned as the more important checks on I.aclnm.'ln 

1’ue last mentioned factor seems to be oi greater importance than 
d u- norally realized. The grubs of the species of hirhno.<h run ot 
"‘hi. ■ the adults prefer to feed on the leaves of willow and cottonwood 
'lux deltoid es Marshall) are almost invariably found abundant it! 
di<» lields in which there are several large cottonwood trees. In tin 
i illy portions of Illinois, where fewer trees have been out down. 
" r f n in fields near orchards or woods of oak, elm, ash. bitch, lim * n. 
{t "‘ and walnut, Lachnoskrna grubs are sufficiently abundant to 
o.-rious loss to the farmers. Hedge (Usage orange, box < hh t mu 

riia l are the only three common trees that arc not accept a n 1,01 

to any Lachnosterna beetles, while cottonwood and w iilu^ an pi 
krr by most of the common species. Oak and elm ard agoo< 
irth, but other trees are of minor importance. ^P 1 ^ t 
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ments ill literature regarding the dispersion of the adults by flight t>> 
parts of the field distant from the food trees, the long flights oh* 
are probably made by the males, for almost invariably grubs are u,.,.* 
abundant near the food supply of the adults. In fields half a mill . nr 
even quarter of a mile long, grubs will be abundant in the end near i n . v 
and practically absent at the other end if no trees are near. Of remix-, 
grubs are not always abundant near trees, even when all other nm.li- 
tions seem favorable, and occasionally solitary grubs are found in 
fields a mile or more from the nearest food tr^e, and sometimes ih<-, 
grubs are parasitized, but these are exceptions. The comparative 
absence of trees throughout large areas of the more fertile and nmiv 
valuable portions of Illinois, probably is the most important farmr in 
limiting the abundance of Lachnosterna. If an abundance of grille 
were to be found in most fields, the dispersion of Tiphia females would 
be greatly facilitated from a field in which most of the grubs haw 
been parasitized, but as the supply of grubs is usually localized t«» a 
small area near a woods or clump of trees, the Tiphia remain in t bis 
locality, destroying all the grubs, and are themselves destroyed by th«' 
fungus which can more easily cause an epidemic among its crowded 
hosts, or else they perish without ovipositing while traveling to di>taut 
fields in search for grubs. 

Practically all the fields from which the largest numbers o! I 
cocoons have been collected were of these two types, either with »r\< r;n 
large cottonwood trees in the field or in a nearby hedgerow nee 
Champaign, Randolph, Wapella, Minooka, Hendrix, III.) or near n:ik <>:• 
mixed woods (near White Hcath'and Montieello, 111.). From onl\ to n 
other fields have collections of any size been made and these \\ n i >i 
minor importance (near Ytantoul south, Ytantoul north, Monin-t;". 
Cerro (iordo. 111.). Even in these cases, cottonwoods, willow- 
or elms were not more than quarter of a mile away, and in at kn-t t"" 
instances the fields had been unpastured meadows for severe yc:it* 
prior to being plowed. In the great majority of all the lk , i' K ll!, ‘ 
plowing was for corn (5 to 7 inch deep) on land that had been ,u 
(clover, red and alsike, or grass) for two or more years and i.:ei ,w 
been pastured. The deep plowing made collection of cocoon- ’ 1,,v 
ble and the other factors were of importance in producing ;ii ’ u!l \ 
unce of grubs — a potential host supply for a subsequent abun 
Tiphia. ^ 

In the more hilly and wooded sections of Illinois, the soil b ,n 
typical black clay and brown silt loam of central Illinois, but 1 ^ ^ 
clay of poorer texture, or a sandy, gravelly loam. To boll: 1 1 
types of soifr another parasite of Lachnosterna, Elis sexcui- 1 • ^ 
seems to be better adapted, for in collections made near C: 
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I’ti.iia, Allentown, Henry. Putnam. Sheridan. Kockford. Freeport, 
Winnebago and Belvidere. Elis is much more abundant and Tiphia is 
ji>m\d in smaller numbers. Conversely. Elis is found in small numbers 
uU T [ l( » black day and brown silt loam to which Tiph in is better adapted. 

Still another factor which is of great importance in restricting (he 
r;llll r,. of Tiphia is that only a single generation of the dominant speeies 
,.i Lachnosierna is present in some localities. For most species of l.arh- 
wix/'/’ha three years are required for the completion of the life cycle, 
'[’(i,. year that full grown grubs are abundant their would bran ample 
oil, ply of hosts for Tiphia, but the next year only beetles, eggs and 
wry small grubs would be present. Just this condition occurs in 
Niirthwestern Illinois and every third year the farmers sutler great 
:ns>(s from the grubs. Probably the condition existing in this region 
Mime time ago was that parasites, such as Tiphia and Elis, were 
present, feeding in the years when the dominant species occurs as 
belles or very small grubs, on the full grown grubs of some other 
1KT ies of Lachnosierna. In the year when the grubs of the dominant 
.pedes were abundant, the numbers of Tiphia increased greatly. 
The next year the grubs of the non-dominant species would be only 
meager supply to the large numbers of Tiphia and practically ail 
tin* grubs would be parasitized. This would eliminate the nmi- 
'hmiinant species, and in the coming years Tiphia would haw no 
host in the years when the dominant species did not occur a> large 
■:rnlis. and it also would be exterminated. The elimination of the 
ii'iu-dominant species may also have been caused by the cutting down 
tnr< that formed the food supply of their adiilt>. Whnow r 
'■mix'd the elimination of the non-dominant species, until coudi- 
‘mu:* sire again favorable for their increase no possible u»i>taine 
-mi h- expected from Tiphia in the destruction of the dominant 

Him, appear to be at least five important factors controlling the 
^ridmire of Tiphia inornate: (1) Scarcity of large grubs in the years 
' !it u T: e dominant species occurs as beetles and small grubs. ^ 
rr, i;i i - ut scarcity of grubs caused by unfavorable agricultural prac- 
Ti ^- 1 the absence of trees to furnish a food supply for the adults. 
:i vorable soil— which favors other parasites of 
| 'ites on Tiphia and the Tiphia fungus, Isaria sp. i-v a 
y nv i ); - which causes premature emergence of adults and expo-ure 
l; flj( f ' to predators. 
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FURTHER NOTES ON THE BREEDING OF THE TACHINID 
FLY, PARASITIC ON THE CANE BEETLE BORER 1 

By J. F. Illingworth, Ph.D., Professor of Entomology, College of Hon ,,,.. 
Honolulu, T.H. 


On April 21, 1913, 1 signed an agreement with Dr. Harold L. Lynn, 
who was acting as agent for the Colonial Sugar Refining Company, i- 
undertake to transport from Hawaii and establish in the cane firM> <■ i 
Fiji, the Tachinid fly {Ceromasia sphenophori) which is parasitic nu 
the cane beetle borer ([Sphenophorus] Rhabdocnemis obscurux). 

I had just a month before my boat was to sail in which to make aii 
preliminary arrangements, so I at once began a search of the variuiu 
plantations on the Island of Oahu that I might collect as large a mnnL r 
of the parasites as possible. It was decided to carry the majority <*; 
the parasites in the form of maggots within the borer grubs since tin- 
adult flies are very difficult to keep alive in confinement. Previn 
investigation had shown that the parasitized grubs must be kept m p:; 
rate or they will quickly destroy each other. The most practice 
method, already developed, was the separation of the grubs into in- 
dividual vials. Although the grubs when thus separated will live br 
several weeks without food, I decided to keep them well supplied. b 
placing bits of fresh cane in the vials from time to time as fast a> bu y 
ate it. In this way I hoped to favor the development of the para>it' 
When the grubs were left in empty vials for some time, they were muii-i 
to gradually decrease in size, and the resulting parasites were ]a« i riy 
developed. 

During the collection of parasitized grubs many puparia of tin- tb* 
were found inside the borer cocoons; these were all saved, hopiiui. im- 
part of them at least would not emerge until I reached Fiji. 1 L v r. 
some of the flies emerged from these daily, but a few lasted t hmugi - 

It was with much difficulty that I found a locality in the \\i-w" 
of Honolulu that would furnish sufficient parasites for my need*. 1 : 1 
evidences of the flies were everywhere, but they had done tli< u 
and gone. Empty puparia were found in most of the borer 1 


Even in a small field of the Honolulu Plantation, which had b«-< i* 


doned because of the abundance of borers, I found few grubs. 
every stalk had been infested, but the empty puparia wen 
remained to show that the flies had been there and done tb 


By much traveling from one end of the Island to the ot ■ 
able to collect, with assistants, about 1,000 of the borer - 
had to take a chance that most of them would be parasitic 


1 Contribution from The College of Hawaii. 
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thry were all collected in fields where the flies were abundant. I 
estimated that if I could get these 1.000 gmhs safely to Fiji, enough 
flics would emerge to fully stock several cages, ami have a fair colony 
i it liberate in the field at once. 

] hiring the voyage about 100 of the Hies emerged from the puparia 
which had been found in the borer cocoons. It is rather interesting to 
m.tf 4hat the emergence of the flies invariably took place in the morn- 
ing. If the weather was warm, the first flies appeared almut daylight. 
:md they continued to emerge for about three hours; on cool mornings. 
t[n emergence sometimes did not. begin before Jl) o'clock. 

All of the flies that emerged during the trip to Suva were put into 
inverted glasses, on sheets of clean white paper. They wi re daily sup- 
plied with fresh slices of cane and bits of cotton batting saturated in 
water. Bv giving them moisture in this manner I avoided the difficulty 
-if having them injure themselves by getting wet, as they invariably do 
when in close confinement. Even a drop of water on (he paper soon 
remit ed in several being upset and stuck in it. 

By using greater care than one would need to give to a lot of babies, 

1 wa< able to save practically all the Hies that emerged en route. 

•hi reaching Suva, the flies that were already emerged were ipiiekly 
taken to the nearest of the plantations — twelve miles away, at Nausori, 
"ii the Kewa River — where cages wore already prepared. Half of the 
*!ic> were placed in one of the cages, which had been stocked with enties 
'■"titaining borer grubs; the other half were placed directly in one of 
die badly infested fields. This part of the island has a heavy annual 
r ainf nil and the cane is ripened with some difficulty. Since the failure 
1)1 din e previous attempts to introduce those Taeliinid para.dtes at 
NaiiMiri was attributed to the excessive humidity, we decided to take 
d-e greater part of our parasites to a drier section. Wo found Nadi 
ui-irii-i . which is situated about 100 miles from Suva, af the far end 
,,] tin- island, most perfectly suited to our needs. Two cages Plate 10. 
Hg !.; were at once completed and stocked with grub-infested cane, 
‘H'm o fifes were placed in each cage. 

Hj. remainder of the parasites which were, by this time, in tin* 
‘ ,,ri n puparia, we decided to at once place in the field to emerge. 
He- !.:!> containing the puparia and damp frass were placed in a 
! nd protected from ants, in a way similar to that used in Hawaii, 
^ unprepared, however, for the disaster that awaited us when 
u u ' iV d the field on the following morning — the rats for mice; had 
e mto the box and clawed out all the frass and puparia from the 
toying most of the flies. This left us with only our cages to 
]n ' " u upon, but we had had the experience, —the liberating boxes 

Jlllj.t ! . 

J : ’ e mouse-proof screens. 
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Mating Observations 

With all the study of the flies that we had done in Hawaii. ih ( .; r 
copulation had not been observed. In most instances, in the stink 
any economic species, a knowledge of the mating habits is very iinp„r- 
tant. This is especially true in the present case, since we then kiu u 
when the flies were ready to reproduce. We first saw the flies inning 
when they were six days old, but later observation on the second It. mm 
showed thsft they begin mating on the same day that they eim i^i in 
fact, when they are only about six or eight hours old. 

A detailed account of these observations may be of value in i> 
The male during copulation, stands on top of the female, his fore U-r- 
on either her head or thorax; the middle feet on the outspread wiim- : 
and the back clasping her abdomen. The mating, during the Him day 
was for very short periods, not more than half a minute at a time. 1- 
resembled very closely that of the ordinary house-fly. Howrvi-r. 
during the second day, they remain together for about four initial i". 
and. on the third day the average time required for copulation \v;b a 
little over IS minutes. Mating, evidently, is continued from time 
time for a considerable period, since it was observed in the first 
on the sixth day. 

Larva-positing 

Mr. Frederick Muir, of the Hawaii Sugar Planters* Association, by 
careful dissection, estimated the number of eggs which the flies \vw- 
able to produce. In one case he found 570 fully developed egg> in A " 
uterus, and many others filling the fallopian tubes and ovaries. 1 ii^ 
the number of young possible for a fly to produce is upwards n) 

Mr. Muir also discovered that the eggs hatch while still in tic 1 un-ru* 
of the fly. and are deposited as living maggots. This is pnrticubro 
favorable to their multiplication, since the little, active :i 

once enters the grub, and escapes the myriads of ants that swnrm 
the canes. 

While these flics are rather quiet they appear to be von retnv.i- 
about letting one see them larva-posit. After continued ob^TVtiiJ"!.' 

1 was able to see this interesting process several times. 1 n ' ni ‘ u ' 
was first noticed carefully examining one of the minute pin-lf s - ]iU '‘ , 
by the borer grub through the rind of the cane. Her lieac ■- :iV ! ' ' 
very low, with the antenme close against the surface of the r 
well known that the organs of smell in insects are located in 
me; so she was evidently smelling to decide whether a bore' " t 
near the opening. In about two seconds she touched the 1 1U ‘ 
abdomen to the surface of the cane, twice, and deposited ' lK 1 ■ 
maggots. They were side by side, about 1 mm. from the pn :t ' ’ 



i MnbiT 


- ’1-*J 


JOURNAL Of KCoXOMic | \ ]« , M , u . ^ 




in 




Liberating boxes in the field at Nadi, Piji 



H-r-lKT, '14] 


ILLINGWORTH: TACHINin PAKAS1TI s 


in moving about, quickly reached the opening and disappeared. The 
llv paid no attention to the lame after depositing them on tin* cane. 
In a number of other observations the flies were proved in have tir>i 
located the borer grub, positively, near the pin-hole before depositing 
tin* maggot. This was done, in several instances, by cutting into the 
cane and finding it just inside the spot. 

In one case a grub was removed in half an hour alter (he larva* 
mterod the pin-hole, and they were later found to be inside of him. 
Hence, they lose no time in boring their way into the living grub. 

Continued Supply ok Can k and ( hints 

Another discovery that proved of great value to the breeding work 
was made while rearing the first brood of flics. A fresh quantity of 
rant 1 containing borers was added to one of the cages, when the Hies 
were 16 days old. Kvidently they had pretty well gone o\er ino.-i of 
the borers already in the cage; at any rate, as soon as (lie fre>h borers 
were introduced, they left the old canes and all congregated about 
the new ones. One might conclude that they were after the fresh 
oipply of sugar, but this did not appear to he the case, for they beeame 
wry active in their search for the pin-holes of the horns. This dis- 
'■I'very indicated plainly that the Hies must have a continued supply 
"f fresh grubs if they are to give their maximum returns in breeding 
work. Our later results, when this was carried out. proved most gniti- 
iviug. 

Observations of the second brood gave us further information ai« to 
Tf time that must elapse after the flies emerge before, larvn-po.dting 
In the case of the Hies that copulated during the first day, 
they were seen intently examining the pin-holes of the borer when only 
lw,) 'lays old, and one was seen larva-positing on the third day. 

N| me of the flies in our cages remained alive and actively lurva- 
1 " e i t • ! i g through the entire period of six weeks, which is the ordinary 
s quired for a generation to develop. 

Light Relation 

insects show a decided attraction to light, only a few seeking 
* 1:,rk -'CCS. These Taehinid flies from their habit of living in the earn; 
■ !< M. * would conclude, should have, all degrees of light and diude. 
periments in Honolulu it was soon learned that they nut 
d in cages that were too dark, and refused to larva-posit. I he 
' !I K was partially true when the cages were provided "hli 
In our experiments on this point, in Fiji, we tried to Mipp > 
1,1 V field conditions as possible. In the cage tnat j*o ttr 
ve got our best results. This cage had a few leafy -taikr- o 
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cane through the center and at each side. Small, broad-leafed 
from the cane fields were planted here and there around the edges. T|„. 
flies seemed particularly fond of these plants, resting on the leaves in 
the sun, or going under them when it rained. The walls of the my- 
were made of good quality cheese cloth, and the top of mosquiio mi, 
The cloth on the sides shut out most of the strong wind on bad days, 
and the top net gave the flies a chance to get into extreme suulighi 
early in the morning or on cool days. 

It was seen that the flies invariably sought the sunlight on the ram- 
leaves or net early in the morning, and as the heat increased they grad- 
ually went further anti further into the shade on the stalks, sonic even 
going to the moist shaded soil when the sun was too hot. 

The flies are* particularly active as the sun begins to warm up the 
cage, buzzing about near the top or anywhere they can get into dirct 
sunlight. This is the time that they do their mating, hence it is very 
important that no obstruction shuts off the morning sun. 

We found that a few cocoanut leaves tacked on the outside of the 
cage, gave an effect of light and shade that was very satisfactory be- 
fore we got the cane growing inside. One has to use his judgment in 
this matter, however, and not everdo it. There must be at least -a< 
much surface where the sun can enter as is covered by the leave-, 
Later, as the green leaves developed inside, the cocoanut leaves were 
gradually removed, only two or three being retained on the top <>l iL' 
cage as a protection from the noonday sun. 


Moisture 

Flics in general require an almost continual water supply- Ihyw 
like ourselves, can do for long periods without food, but quickly 
eumb to drought. Hence the matter of supplying moisture require* 
careful regulation. After a good growth of cane tvas developed in u>» 
cages the problem was much simplified, for small drops of wntri 
usually given off by the leaves in transpiration. During dry or w 
days it was often necessary to spray the leaves several time-. ^ 
this purpose an ordinary brass garden syringe with very fu" ^ 
was used. The soil, too, was kept well miostened so that tie- P- u ^ 
would thrive. In rainy weather the surplus water was provide- 1 la- 
boring drainage holes through the floor, and covering them wit)- ^ 

Small pools of water in the cage are always a source of dang<" ,or 
flies sooner or later get into them and are destroyed. 


Liberation of Flies in the Field 

During the development of the flies in the cages a can 
had been made of the various estates in the Nadi district, p 1 
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to the liberations of the flies in the field. A field of ratoons was lo- 
cated, which was well advanced and badly infested with borers. Fur- 
thermore, the field was not to be cut for four or five months, in which 
i; i<c the flies would have opportunity to multiply greatly, and spread to 
adjoining fields of young cam* which were already being infested by 
the beetles* 

After six weeks, the parasitized canes were removed from the cages 
and placed in the field in upright boxes (Plate 10, Fig. 2 ). In order to 
protect these from ants, legs were attached and they were placed in tins 
of water. Exposure of the bare cane to the direct rays of the sun. at 
noonday, would quickly kill the enclosed parasites, so we finally devel- 
oped a method of tacking cocoanut leaves to the boxes, which proved 
very satisfactory. 

A few of the canes were opened up to form an estimate of the number 
of parasites: — 87 borer cocoons opened, showed To that wen* parasi- 
tized- — containing 172 fly puparia. This gave a result of N(» per cent 
parasitized. 

During the second generation of the flies we put many more grubs 
into the cages than in our first experiment. Then, by putting in fresh 
nine and grubs daily, during the whole six weeks, we were able to more 
than treble the results of the first generation. From a total of 
borer grubs that were put into the two cages, a careful estimate made 
by opening some of the canes as above, showed that we had fully <>,000 
parasites developed. These were liberated in several fields <>t tin* 
Nadi district, about 1,000 or more being put together in each place, 

Continuous Breeding 

Since some of the flies of the second generation lived right through 
the period of six weeks, it was decided to date the canes as they were 
put into the cages each day, and remove them for the purpose of es- 
tablishing colonies in the field at the end of about five weeks. By this 
method of adding new artificially-infested canes daily, and ^keeping 
always about 60 flies in each cage, we were able to remove <><> or 60 
^ne> ; containing fully 600 parasites, once a week. These parasitized 
{ “ine were shipped to various parts of Fiji, wherever borer-infestf < 
field, were located. They were all exposed in upright boxes as shown 
above. 

Enemies of tiie Tachinjd Flies in the Field 
^ ' ems wonderful that the flies are able to reproduce at all in the 
fiebh when we see all of the organisms that prey upon them, t is 
only : v their abundant powers of multiplication that they can o\er- 
Coni * s T uese natural enemies; the principal difficulty is in getting a 
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strong enough colony established that they may continue in >i 
the loss. A brief discussion of these enemies may not be out of pb,-,. 
here. 

Before the flies escape from the cocoon of the beetle, many of dn-m 
will be destroyed by rats. These rodents are particularly al.mudn;R 
in some fields and especially so under the moist climate coni lit inn. 
about Nausori. There I found many of the borer cocoons had 1 >< h; 
torn open by the rats in their search after the borer grubs. Thi> Ins. 
will not be of any importance, however, after the flies beoonm nun 
established. 

I should place the small brown ant (Pheidole megacephcila) at the 
head of the list of mortal enemies of the flies. This is one ca>e where 
his great industry will not be appreciated. At every stage of mu- 
breeding work wc had to contend with these insects. They were mt 
the ground about the cages in myriads; at the least opportunity they 
swarmed inside, if a mere thread was blown on to the protective water 
basins, we found that they had moved in their whole household l.y 
morning. We used carbon-bisulphide most effectively in such ease?. 
We often noticed the adult flies attacked in the field soon after tiny 
emerged. Even a single ant, when he sets his jaw like a bull dog upon 
the fly's leg, seems to render it helpless, at this time. Often upon tin- 
stalk where the flies are emerging, wc find a swarm of ants. 

It is only because the borers plug the channel behind them and 
build an ant-proof cocoon, that the maggots are saved from destruction- 
The ants, even make short work of the borer itself, if it fails to take 
these precautions. Many times wc had the ants get into our vial> and 
bite holes in the grubs, even carrying them off piecemeal. Tin* pupa- 
rium of the flv, is usually found inside the cocoon of the borer: hut even 
when free, in the borer channel, the ants appear unable to injur** iliein. 

Everywhere in the cane we found spiders; a large jumping 
being most common. We did not see them in the act of spring i 1 1 - m H ,n 
one of our flies, but they were observed feeding in this way up 11 Ml11 ' 
of the other species of flies which are common in the cane field. I b" 
spiders never build webs but hide away in the leaf -sheaths ot ■ ( ' ;lE1, ‘ 

and spring upon any unsuspecting insect that chances to ah- ’ n ‘‘ : “ 
them. The habit of the Taehinid flies of searching about " 
cane stalks renders them an easy prey to such attack. 

Lizards, too, were rather common in the cane. One spe< WIll ‘ 
feet fitted for an arboreal life, gave us considerable trouble b; 
into oar cages. Each one captured, showed on dissection, th ' JM ' 
his stomach filled with insects; but we never happened t<> 11 at! -. 

of the Taehinid flies. Undoubtedly, however, he would tak : *'' 1,1 .* i 
they chanced in his way, for he usually had several species ‘ 
him. 
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Dragon flies were very abundant in the field, especially during the 
ev niing. We often observed them circling about our liberating Uincs 
{V eiling upon the smaller insects. Though their principal food con- 
sists of flies, we never observed them in the act of catching one of the 
Turhinids. 

Insectivorous birds appeared to be even a greater danger. Two 
common species were observed with some care a small fly catcher, and 
a -wallow. The first, flies in and out among the canes, and no doubt 
iloes considerable good in checking the ravages of several cane pests. 
His habits, nevertheless, render him a foe to the fly. The swallows 
feed entirely on the wing, over the eano or in the open places. Their 
beaks could be heard continually clipping together, registering the 
number of insects that they were taking in their swiff circling flight. 
Probably the flies would receive little injury from them, except during 
the mating flights of the Tachinids, when they buzz about over (he cane. 
Definite data on this subject could only be secured by making an ex- 
amination of the stomach contents of a number of the birds that were 
killed after they had been feeding for some time. 

There are a number of other organisms that an* closely associated 
with the developing flies in the field which may prove to lx* detrimental 
tu them. The earwigs that are ever present in the leaf-sheath- of the 
cane, are known to be often predaceous upon other insects. Cock- 
roaches, too, are to be found everywhere, and are omnivorous feeders. 
The tunnels of the borer were often filled with mites. These attacked 
the emerging beetles in great numbers and wen* often found on the 
newly emerged flies. Whether or not any of these do serious injury to 
the Tachinids, needs further investigation. 

Mime the first flies were liberated during the latter part of -July, it 
^ rather early at this writing — November 12th — to find the parasites 
in tin- field. Though the flies were found to be established m Hawaii 
* n at - ait three months after they were liberated, we do not expect, to 
uisf",.vr any of the parasites in the field, in Fiji, until the cane is cut 
in D : ember. When the flies are actually found breeding outside,, 
die i; aiblesome work with the cages can be discontinued. 

Bibliography 

published notes on the breeding of these flies are principally 
11 three papers in the Hawaiian Planters' Record by Mr. kred- 
e , n "k ^iir, as indicated below. In these papers Mr. Muir describes 
Ji :i Y experiences and hardships of his search for the parasites, 
J , ; ,j ut the East Indies; and the final successful landing, in liono- 
y ]1 1 good colony of adult flies and puparia: the results of which 

1,1 ‘ ij ved so beneficial to the sugar industry here. 
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1909. Muir, F. — -Report on the sugar cane borer in the Moluccas. The Hnw..n !; , n 
Planters’ Record, Aug., p. 40-48, 1 map showing routes taken by Mr M-., r 

1909. Muir, F. — Concluding report on travels in the Malay Archipelago, in -i- ;ir( .j, 

of parasites for the canc borer. The Hawaiian Planters’ Record, N,,v 
p. 25G-2G1. 

1910. M um, F. — Report on second trip to British New Guinea to obtain a Taclnmu 

fly, parasitic on the sugar cane beetle borer. The Hawaiian P!:im< rs 
Record, Oct., p. 18G-200, 5 figs, of fly. 

1911. Villeneuve, Dr. J. — Description of Ceromasia sphenopkori. Wun-r 

Entomologischc Zeitung, Vol. XXX, p. 81. 

A NOTE ON RHAGOLETIS POMONELLA IN BLUEBERRIES 

By WiLLrAM C. Woods 

In the spring of 1913 the attention of the Maine Agricultural Experi- 
ment Station was called to a certain maggot infesting the blueberrim 
in Washington County; and, accordingly, at the suggestion of Dr. 
Edith M. Patch, the writer made a few observations on this insert 
during the summer. Although the work was merely of a preliminary 
character, the adult was reared, and it seems possible that a briei 
statement of the situation may be of interest. When bred, the nwggni 
proved to be Rhagoktis pomonella Walsh. This appears to be t he 
first record from the blueberry, although at least twice it ha* been 
reported as bred from the huckleberry, once by Doctor Britton in 
1906 (Fifth Report State Entomologist of Connecticut, 1905, p. 200 . 
and again in 1910 by Doctor Smith (Report New Jersey State Museum 
for 1909, p. 802). 

Washington County, which includes a considerable territory in 
southeastern Maine, is the principal home of the blueberry industry 
in the state. Roughly speaking, there is a large area of about 2o0.00 (l 
acres in this county naturally unforested, known as the “barrens, 
which has grown up almost entirely with blueberries. Three <>1 ' In- 
species, Vacdnium pennsylvanicum , V. canadense f and V. wclhii*- 
were to be found attacked by the maggot during 1913. The plain? 
are privately owned, but during the berry season, for a nu 'ienite 
rental, pickers are granted the right to gather the berries, t,f 
which are sold to one or another of the eleven canneries locate-; in 
state. 

July 30, when the berries were just beginning to ripen. 
first date on which the plains were visited. No maggot? " ; ’ rt ‘ 
evidence, but six adult Trypetids were caught hovering ari ' ; | r 
berries. These flies resembled the apple maggot exactly, T u 

‘Papers from the Maine Agricultural Experiment Station: Entomoloe ^°' 
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(hey were smaller. Specimens were submitted to Mr. ( '. \V. Johnson 
of Boston, who very kindly determined them as undoubtedly A'Am/W,- 
tis pomoneUa. It is interesting to note in this connection that the 
Hies reared from huckleberries in Connecticut were ;dso below the 
normal size of the apple forms. 

On August 19, when the plains were again visited, six more adults 
were taken. Larvae were by this time common on (he plains. Win n 
tin 1 maggots are small, an infested berry cannot be distinguished by 
dglit from a sound one, but usually when they have attained a fair 
dze the fruit becomes very much shrivelled and shrunken. At all 
times, even when the larvae are small, an infested berry can easily 
ht* distinguished by the touch, for it feels soft and mushy, and this is 
the surest external indication that it has been attacked. In an in- 
fisted berry, the pulp becomes red and stringy. Maggots were found 
at this time in all stages from very small ones to those fully grown. 
The maggot appears to become full fed in one berry, which it leaves 
by an irregularly shaped exit hole through the skin, in order to pupate 
in the ground. 

The berries are picked by a rake somewhat similar to that used for 
cranberries, and usually are given a preliminary winnowing in the 
field to remove the leaves, etc. Many of the infested berries are also 
blown out in this process as they are much lighter than the others. 
While the maggots were common to abundant on the plains, it should 
he stated that the blueberries grew so profusely, oftentimes being so 
plentiful as literally to color the ground blue, that only a small propor- 
tion of the fruit was infested. The testimony of the pickers varied 
greatly, but the opinion of most seemed to be that the maggots became 
more and more numerous as the season advanced, and that a wet 
reason was particularly favorable to their development. 

A third trip on September 5 showed the maggots still present and 
ei uninon in all stages. 

Berries were placed under breeding cages on cheese cloth spread 
over moist dirt, and the larvae that had left the berries, as well ns the 
pupn were removed from these cages as follows: 


Material Collected July 30 

upse on August 22. 


Material Collected August 19 

Aug. 22 Aug. 23 Aug. 25 Aug. 27 Aug. 28 Aug. 30 Sept. 2 Sept. 4 s 
h J ]'s 7 4 4 33 7 22 38 10 *>0 

,urv 4 6 20 3 7 2 7 2 


Material Collected September 5 
Sept. 13 Sept. 15 Sept. 22 Sept. 21 Sept. 20 
16 12 15 IS 1 

14 26 5 1 4 


IV 

ban*;.- 


Sept. 9 
20 
9 



400 


JOURNAL OF ECONOMIC ENTOMOLOGY 


On February 12, 1914, an adult male emerged in the lahorutun- 
which is the same species as those taken on the barrens last sumiii- r. 
thus establishing beyond a doubt the fact that at least in southeast* m 
Maine the maggot which breeds commonly in the blueborrir> ]< 
Rh agolelin po monella . 


INJURY TO TRUCK CROPS BY SPRING-TAILS 1 

(Smynthurus sp.) 

By D. E. Fink, Entomological Assistant [Truck Crop and- Stored Product lx*--; 

Investigation#], Bureau of Entomology, U. S. Dept. Agr. 

Recent Injury 

For the past year, 1913 14, instances of injury by spring-tails in 
lettuce, spinach, and seedling cucumber came under the obsorvai inn 
of the writer in the vicinity of Norfolk, Virginia. During the spring 
of 1913 a seedling bed of lettuce was found injured by a species < i 
spring-tail near Mason Creek, Ya. Later, seedling cucumbers ju-t 
above ground were severely infested, the injury being so severe that 
a replanting was necessary. During the fall of 1913 spinach was in- 
fested with spring-tails but no injury was evident. Very laic in 
autumn, a large number of the spinach plants began to turn yellow m.mi 
the center outward. At this time the spring-tails were found in small 
numbers at the base of the plants and not on the foliage. Whether 
the spring-tails are concerned in the injury to spinach which is in ilir* 
vicinity known as “ blight 1 ' is as yet mere conjecture. But the lad 
that during t lie late fall and winter the spring-tails confine their at- 
tacks on the spinach to the petioles of the leaves would cau<c tl.e 
latter to turn yellow and later give the observer the impression dia' 
it is due to “blight,” as the leaves show no form of injury by in * et-. 

On April 30 and May 1, 1914, seedling cucumbers were again mmo 
severely infested by spring-tails. These little pests have inc n 
enormously since the past year and the cotyledons of cucumber* mi*' 
in many instances been completely devoured as they appeared - 
ground. On May 2, 1914, a field of potatoes in Kcmpsville, A a : 
ing vines only two inches above ground was found severely ; v ( ( ‘ 
with spring-tails. They were found feeding on both the up; 
lower surfaces of the leaves, as well as on the margins where ti 
rado potato beetle {Leptinotarsa lQ-lineata Say.) had been feed: i ^ 
many as 40 to 60 spring-tails were counted on a leaf, and seve p lil 
dred to a plant. Although the spring-tails are easily distur 

1 Published by permission of the Secretary of Agriculture. 
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in.'re approach to a plant is sufficient cause for them to disappear, 
yt at times one inav approach sufficiently dose to observe them (ced- 
ing. and by vibrating a leaf with the rhythm of the wind one may even 
tear it off finally and examine it by the aid of a lens. The injury done 
by the spring-tails is in the form of irregular holes sometimes eaten 
completely through, though more often a thin transparent layer ..f 
epidermis separates the upper from the lower surfaces. They also 
enlarge the holes made by flea-beetles that happen to be feeding on 
the leaves. 

The species has been determined as a Smynlhurus but i-annot be 
positively identified. It is positively not the same as Sin . horfmsis. 
It is a thysanuran of the suborder Collemhola. 

Kooo Plants 

At the present writing this species of spring-tail has been observed 
and reported as feeding on the following food plants: Lettuce, spinach, 
turnip, kale, potato, tomato, cauliflower, cucumber and peas. 

It has also been observed on beans and strawberries, but wild her 
it feeds on these plants has not been determined. 

Feeding on Potato Beetle Eggs 

While making observations on the extent of Ilnur injury to the 
foliage of potato, hordes of spring-tails were found congregated around 
tin* egg masses of the Colorado potato beetle, feeding on lliem with 
^ apparent relish as on the foliage. 

Control Measvkks 

i hiring the spring of 1913 arsenitc of zinc applied at the rate of 2 
! ,(i 'nids to 50 gallons of water to seedling cucumbers proved sueee-dul 
in its control. It was also noticed that while using arsenitc of /.in** as 
a >i*ray for this species that the arsenical acted as a repellent, driving 
tC yring-tails from cucumber to peas which were grown between tin* 
luv a common practice in tide-water Virginia. Arsenate oi lead 
Um " in the proportion of 3 to 4 pounds in 50 gallons should also prove 
■‘if' tve. 


CONTRIBUTIONS to the life history of the lesser 
PEACH BORER IN OHIO 

By J. L. Kino 

; ^ ng the summer of 1913 observations were* made oil the lib* 
■' and habits of the lesser peach borer. Synanthwfon ptefipe* **■ 
^ l; a the lake district of northern Ohio. The most important fact 
1 v>;: died by these observations is that this species has one full brood 
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and a partial second brood in the Lake Erie District. In the vicinity 
of Washington, 1). 0., and the more southern states evidence nf !t 
second brood has been previously noted* by other observers. 

In Ohio the first moths from the hibernating larvae appeared May 
15, 191S, and from then on the moths gradually increased in nuniln-i>. 
reaching a maximum in mid-June. Their numbers then declined 
appreciably until early August, though at no time did they entirely 
disappear. This dearth seems to be followed by another period of 
increase during August at the same time that Sanninoidea has n ached 
its maximum brood period in that district. 

There is little doubt that the first period of maximum occurrence 
in June marks the height of the first or spring generation. This 
determined by ericlosing the trunks of twenty trees in wire-cloth cast > 
and by making daily counts of the emerging moths from May l in 
Aflgust 20. 

Eggs obtained from the spring generation of moths hatched in 
seven to eight days and lame were successfully reared through to the 
adult stage. The larvse of the second or summer generation grow 
rapidly. The minimum period of growth was, in the case of a male, 
from July 26 to September 7, a period of 44 days. In another ran- m 
a male, from June 20 to August 12, or 54 days. A female of the saim- 
brood completed her cycle in 55 days. Other periods of development 
were 71 days for two females and one male. The longest period noted 
was from June 20 to September 7, or 80 days. The growth period 
varies much in the individuals of the same brood, much depending 
upon the environment. Thus, larvae twelve days old measured from 
2.57 mm. to 5 min. in length. The same brood, thirty days old. haJ 
length variations of 6, 10, 14 and 17 mm. respectively. When 41 day? 
old, three of these lame measured 20 mm. in length, being fully grown. 

The larval development is complete in six instars. The following b 
the history of a single larvae through its entire period of growth. 

Instar 1 . Hat ched July 26 — First eedysis J uly 29. Length , when full gr< « ■ t ) . - - ' 
mm. 

Instar 2. July 29 — Second eedysis August 2. Length 4 mm. 

Instar 3. August 2— Third eedysis August 5. Length 6.5 mm. 

Instar 4. August 5 — Fourth eedysis August 9 at 10 00 a. m. Length S > a 

Instar o. August 9 — Fifth eedysis August 13. Length 13 mm. 

Instar 6. August 13 — Sixth and final larval eedysis August 26. Auim- 
September 7 in cocoon and pupa; September 7, emerged as adult male. 1 
completed in 44 days. 

From the foregoing data it should be noted that all secon 
lame emerged as adults during August and the first week in Sep ;u ^ 1 

Tart IV, Bull. 68, Bur. Ent, U. 8 . D. A. 
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which time practically corresponds to the second period of maximum 
occurrence during August, Thus it seems very probable that tie- 
apparent increase in August marks the height of the second or summer 
generation. The habits of this species make it <piit<> diflieult to 
determine the numbers and duration of the brood. It seems not 
impossible that if the life cycle can be completed in forty-four da vs 
that there might even be a small third generation, though no further 
facts supporting such a possibility have been noted. 


AN UNRECORDED PARASITE OF TOXOPTERA GRAMINUM 

By F. M. Webster, Bureau of Etilomolotjy 

In the proceedings fif the United States National Museum for INKS, 
page 041, the late Dr. Wm. II. Ashmead described Wesmalin ri(ryi 
from six specimens in the Riley collection.” No other information 
was given in connection with this description to indicate the locality 
from which the specimens came or the circumstances under which 
they were obtained. Doctor Ashmead, however, points out that 
this remarkable insect agrees with the definition of this genus hut 
^ems out of place in the group and more closely allied with the group 
.1 phuliince, w T herc it may ultimately be placed.” 

la the proceedings of the Entomological Society of Washington, 
Mil. Ill, March, 1894, page 58, Doctor Ashmead erects a new genus, 
kuji'tehylomma, for this and another species which he himself dis- 
covered on Arlington Heights, on the Potomac River, in 1S89. In 
thh paper relative to E. rileyi , Doctor Ashmead states that “it was 
"nginallv described from specimens in the collection of the national 
Mu>eum, labeled No. 124, July 28, Collector, C. Y. Riley, but no 
nnml of its habits or rearing could be found. ” In order to anticipate 
;iny further misconceptions, it may be stated that all of the specimens 
'4 this species, used in connection with the original description or in 
connection with this supplementary treatment of the species, were? 

a by myself at Oxford, Ind., July 25-28, 1884. These specimens 
appeared in a breeding cage to which growing wheat, from the fields, 
li:ul 1 transplanted on the 12th of June previous. Shortly after 
thi> . heat had been transplanted the writer discovered Toxoptera 
i n ti ie cage, as stated in bulletin No. 110, United States 
^ ( P ;i ment of Agriculture, Bureau of Entomology, page 15. On the 
1 June, a single individual of Eupachylomma rileyi appeared, 
Oft' ,} others. They were, with a single exception, submitted 
‘ r ° r U! '•■rmination August 19, 1884, as possible parasites of Isosoma 
which was being reared in the same cage, the Toxoptem having 
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boon accidentally introduced. In replying, Doctor Howard, thru ;l]l 
assistant, now Chief of this Bureau, states that “Your number 12 i j. 
an AphuUua and was undoubtedly bred from Toxoptera and not ir»>m 
Ixosoma.” That the species is parasitic upon Toxoptera is fun hi r 
indicated by the fact that no other aphids wore to be found in lin- 
eage, either at that time or later, and this parasite did not appc:ir in 
other cages whore Toxoptera was not present. Number 124 to whiih 
Doctor Ashrnead refers in his paper in the Proceedings of the Enimno- 
logical Society of Washington, is my old original number. While <<nc 
specimen was sent to Doctor Ashmead in corresponding with him u 
June 1, 1803, from Wooster, Ohio, this was from the same rearing 
the original specimens sent to the Department, August 15, 1881. 

On account of*the obscurity that has surrounded this species it w;e 
unfortunately overlooked and not included in -Bulletin No. 110 . hv 
myself and Mr. W. J. Phillips, on the Spring Grain-Aphis or Green 
Bug, Toxoptera graminum. It is also interesting to observe that t Or 
species has not again appeared in any of our rearings of Toxoptera. 


A NEW LEUCOPIS WITH YELLOW ANTENNA 

By J. M, Aldrich La Fayette , 2nd. 


Specific characters in the genus Leucopis are so obscure and uncer- 
tain that one is almost inclined to doubt whether the half-duzeii 
nominal species from North America are not really all forms uf tb 
same one. I am quite unable to distribute my forty-odd specimen- 
into species, either by the table given by Thompson (Canad. l.m. 
XLI1, 238, 1010), or that of Melander (Jour. N.Y. Ent. Soc., XXL -T-. 
1913), Some material lately sent me from the Bureau of Entouminiiy 
for identification proves to be very distinct in having yellow am um* 
those of the described species being black in ground color. > tb 
group is economically important, the larvae being predaceom Mp ,m 
aphids and eoccids, it seems desirable to publish a description Itir 
new form. 


Leucopis jhmeornis n. sp. Head, thorax, and abdomen except basa' 
cinereous pollinoso, almost plumbeous, with silky lustre; antenme cm 
joint, tibia? and tarsi except tips, yellow; thorax and abdomen without br* 
or dots; palpi black. 

Third antennal joint large, orbicular, the thickened basal joint of the 
yellow; mesonotum almost uniformly beset with rather coarse, erect bL 
very narrow median line, however, bare and hence appearing paler; be- 
hind edge of mesonotum destitute of these hairs. First abdominal segn 
except hind edge; the numerous hairs of the abdomen (coarser and mo: 
than those of the thorax) arise mostly from good-sized black dots, wlr 
sharply defined. Trochanters yellow, femora brown to blackish along 
Length 2,2 mm. 
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Fight specimens, Brownsville. Texas; reared liy IT A. Vickerv tmni 
;; , -olony of Pemphigus (probably P. fnixinifolii ) taken from leaves of 
adi. May 10, 1010. Four specimens, including the type. ar<- depos- 
ited in the United States National Museum. 

The chsetotaxy of the species is identical with that of other* which I 
Lave examined, no specific* differences appearing in anv that I have 
noticed; it is as follows; 

Head: post -vertical, ocellar, frontal and vibrissa* wanting: vortical 
two small pairs; one proclinate on middle of bueea. 

Thorax: two pairs dorsoeentral, far back, the anterior small: humeral 
1: uutoplcural 2; presutural 1: stenioplcural 1; inlraalar I < behind); 
Mjpraalar 2; scutellar two pairs. Thus the thorax lias just 12 bristles 
nil each side of tiie median line, the head three. 


Scientific Notes 

The Cotton-worm Moth in Cojxikado. On the niglit of SrpUiub r 2 I. I9H, 
t < ■ numbers of moths appeared around the electric light ' in boulder, t'ulomdo 
NT\r morning, the night having been quite cool, hundreds of tluse inserts were 
■'jnd resting on the ground in the vicinity of the lamps. Probably 90 per cent were 
II < ■ '<! f, i ohsolda Fab., and these consisted principally of var, uwbm.-o. with .*■ 
s-vuikling of var. ochracea. The other 10 percent consisted mainly of 
■; ■■Uncut Hl.n,, which I had never seen in Boulder before. Tin re was a single fine 
'I'l-Tineii of Erinnyis eUc L. The remaining moths appeared to hr- nf local origin. 
Although the specimens were remarkably fresh and perfect, they must have come 

* cast .100 miles, H. obsolcla is a Colorado species, but the great numbers pres- 
' : *a .V'sociatcd with the undoubtedly southern forms, can only indicate a migratory 

• ! -l ;t l’. D. A. Cockerell, Boulder, Colorado, 
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ANNEAL MEETING OF THE AMERICAN ASSOCIATION OF ECOXoyv 
ENTOMOLOGISTS 

The annual mooting of this" Association and the sections on Apiary Inspecting 
Horticultural Inspection will be held at Philadelphia, Pa., beginning Mm 
December 2S, and extending through Wednesday, December 30, 1914 . 

An arrangement has been made whereby the annual meeting of the Kntonmli 
Society of America will he held on Thursday, December 31 , and on Friday, Jam. ,■ 
1, IMS. 

Members desiring to present papers should forward titles promptly on iv . 
of the regular notice concerning the meeting, which will be mailed by the 

The general arrangement of the program follows: 

Monday, December 28, at 1.30 p. m., opening session of thomeetingof the Artu i ; 
Association of Economic Entomologists. The regular business will be tiaimi ■ ? 
and the arldress of Mie president will be presented at this session. At 8 p. m ’ - 
meeting of the section on Apiary Inspection will be held. 

Tuesday, December 29, at 10 a. m. and 1 p. m., the regular sessions of the Ae- 
rial ion will be continued. Tuesday evening, at 8 p. rn., the first session of tin - - 
lion on Horticultural Inspection will meet, and this will be followed by another inn - 
ing of this section at 10 a. m. on the following day. 

Wednesday, at 1.30 p. m., the closing session of the Association will b<* E : 
Wednesday evening is left open temporarily, but. in case the program is too lm in- 
dispose of at the. sessions already arranged, papers will be presented at an cveunm - - 
sion. 

Thursday, December 31, at 10 a. in., the meeting of the Entomological Sm E > 
America will be opened, and another meeting of this society will be held at 1 ..'*<• i ■ i: • 
At S p. in. the public address of the president of the Entomological Society rtf Am 1 r: 
will be given, and a smoker will be arranged by the entomological organize • 
Philadelphia for all visiting entomologists. 

Friday, January 1, 1915, the Entomological Society of America will hold its -v ! - 
sessions. 

A. F. Bnmi:-'. 

& (Cl'' ■ 
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The editors will thankfully receive news items ami oth,r matii-r lik- ly to he uf im. r. m 
r ri-t-ri Papers will be published, so far as possible, in the order «.{ n-c.-pti..n. All -m. nd- d .mn- 
L.:'i<.ns, at leasl, should L»e in the hands of the editor the first of the tunmli i>iv«-.-.|j IIK teiMi. jitieu. 
(.'■‘iilributors arc requested to supply electrotypes fur the larger illustrations so far as p. 1 !„« 
ipt of all papers will be acknowledged. — E ds. 


.Separates or reprints will be supplied authors at the following rales: 

Number of pages 4 S p; ;;j 

Price per hundred 91.50 S3. 50 $1 1! > SI 75 S i t Int 

Additional hundreds .25 .50 .75 .75 % l. 5 u 

Cove's suitably printed on first page only, l(Kl cupii-s, $2.00, a<l<]itii>tiat hiiinlieti.-* < 5o pi.,,,., 
r.'t'od, $.50 per hundred. Folio reprints, the uncut fuM d pages i, r >u ,mlyi s 5o. , i.. t ■ 

• x' : a in all cases. Shipment by parcel post, express or freight as din-ett d 


W v hope ill the next issue to practically clear up a number nf paper* 
which have been held for sonic months, owing to the necessity uf giving 
precedence to the proceedings of the annual meetings. Tin* Kditm* 
» 1 1 1 < l add in further explanation that theie has been rt n unusual 
:di mint of matter submitted for publication and. owing to our limii rd 
iiiKinrial resources, only about so much could appear in each number. 

We give on another page a brief note respecting urn- foreign >erial. 
h i> suspected that, owing to the war, some editors have been loo bu>y 
r " '‘Ven send out an explanatory note. Tin* gigantic struggle, with its 
dapanying waste of life, energy and resources, means a general ami 
M 'b "iis retrenchment in scientific work, especially among the nations 
M seriously involved. It is to lie most earnestly hoped that the 
museums with their priceless treasures- -their types and unpub- 
1;> h< b data — will escape the destruction that seen s to have been tlm 
; " r - some historical treasures. Even though this Ik* the mse, the 
ative demand for men — a demand which will probably not ho 
net in a generation — means the depletion of scientific stnlb and 
' Uv pping by many of investigations which promise much for human 
h We can all imagine the nearly finished manuscript laid aside. 
:' ( ' n ; s forever, and other papers held for years because of the sudden 
(,n ’ tion in publication facilities— evident in the reduced size of 
!Mtt i’s and possibly by the suspension of serials. \\ e extend to our 
] cs in the afflicted countries a heartfelt sympathy and we would 
1,1 he hope that there may he an early cessation of the deadly 
‘ and a speedy resumption of normal activities. 
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Reviews 

Manual of Fruit Insects, by M, V. Slixgerlaxd and 0. H. CKi'-i'.v 
x\i503 pages, 396 text figures. New York. The MaoMi L :. 
Company, 1914. 82.00 net. 

Entomologists generally are to lx*. congratulated that the unpublished ui - 
results of the studies of the late Professor S linger land have here been put inn. ■ . 
manent and usable form by Mr. Crosby. 

The volume ojx'ns with a chapter of eight pages on general consideraU'-!:- 
which are mentioned the vast amount of damage caused annually in the i : : 
States by fruit insects; their development; how they feed and how they may !><■ ■■ - 
trolled. Then follow concise accounts of the principal fruit insects, according - 
hosts, which in turn are listed in the order of their importance. Illustrations G... 
the life stages of all the chief species. The space devoted to each kind of fruit i> * 
follows; Apple insects, 204 pages; pear and quince insects, 29 pages; plum in -' ■■■■'■■ 
24 pag( i s; peach insects, 3S pages; cherry insects, 11 pages; raspberry, blackhcrry r 
dewberry ins('ets, 25 pages; currant and gooseberry insects, 22 pages; straub 

insects, til) pages; grain* insects, 03 pages; cranberry insects, 14 pages. Tic 1 

ends with a chapter of IS page's on insecticides, followed by an index of 1 1 patio. 

Tho chapter on each food plant gives a brief account of the appearance, life hem; 
injuries, and remedial treatment of each species, followed by a few reference \>- 
most important economic or descriptive literature. 

At the end of each main division is a list of other insects also attacking th u 
of fruit, each with a reference, to an account elsewhere in the book. 

For the most part the treatment is (dear and concise, yet comprehensive v . 

including a vast amount of information between the covers of a moderate siz u 

Most of the illustrations are from the well-known and excellent photograph' <■; - 

fessor Slingerland, though some have been furnished by others. Some arc \v < ' 
drawings by Miss Anna C. Stryke. As a whole the figures arc excellent :c:u 
volume is well-printed on good paper. 

The work will be indispensable to all working entomologists and exceedin':! 
to all farmo]^, gardeners and fruit growers. It is one of the series of Kura! ' 
edited by L. H. Bailey, and should find a place on the shelves of every mii ; ; • : 
and horticultural library. 


W 
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Current Notes 

Conducted by the Associate Editor 

Dr. 11. E. Ewing has been elected assist :mt pr«>tV>>,,f in «-ni€>in« .1m- :n i|,<- 
n:l1.p College, Ames, Iowa. 

The School of Agriculture. Purdue Fnivcrsity. Indiana, now has ATA Mudmi* 
taking work in entomology. 

Mr. E. C. Cotton, assistant entomologist of the Tennis* Agricultural K\p< nmcni 
Siatiou. has resigned to conduct a commercial orchard in Ohii,. 

Mr. A. L. Lovett lias recently been pronioteil (o the posiiion of assistant pr< .f. s-.-r 
Hr entomology at the. Oregon Agricultural College. Corvallis. Oregon 

Mr. \V. J. Schoene, who was recently appointed state and station eutMinologist 
:i’ Blacksburg, Va., is now acting director of the Virginia Station. 

Mr. G. F. .Uozette, a 1914 graduate of the Oregon Agricultural College, has Bren 
appointed assistant in entomology at the Oregon Agricultural Experiment Stmimi. 

A fire, August ", destroyed the entire equipment of the entomological department 
"f the Agricultural Experiment Station land College! at Stillwater, Oklahoma. 

Mr. 'Tennyson D, Jarvis, associate professor of entomology in the Ontario Agri- 
'"iharal College at Guelph, has resigned to take ch;i:v‘ of a i mil farm at Gniiidiy. 

Mr. Frank E. Mocser, a collector and observer of lepjdooiera, espeeiallv local 
N'ifniida', died at his home in Buffalo, X. V., May lo, at fortydive year* o! age. 

lh. Victor E. Shelford has recently been ap]»oinle<l associate prolcssor ol /.oology 
tti *!.-• Fnivcrsity of Illinois oil part time, and also biologist in the Illinois State 
l.:ib, 't'aiory. 

IVeH-ssor G. M. Bentley, state entomologist of Tennessee and assistant entnjnolo- 
* i the station, has been appointed entomologist of the Station with Mr. II H. 
^ ;i ' T ' as: assistant entomologist. 

1-F 1 harles C. Adams, of the University of Illinois, has been appointed assistant 
- or of Forest- Zoology in the New York State College of forestry at Syracuse 
Uiw.dty, Syracuse, X. Y. 

: Gordon Hewitt, Dominion Entomologist of Canada, inspected the (iecl 
J 1 = - site work on the gipsv moth and the brown-tail moth during the last week 

it! 

AIi "ten B. Smith, a recent, graduate of Cornell University, has: been appointed 
i >i>r .’ *t ate entomologist .of Virginia, and will be located at the Ijuckf ropl.xpu 
ition at Norfolk. 

. IT Hunter, Bureau of Entomology, recently returned from a 1 1 ip of in>p< * 

Y '] l u e work in progress at Dallas, Texas, Tucson, Ariz., and in the Bittei o>ot. 
a Montana. 

r : 'onias II. Jones, after an absence of some months for stud} in W asliinMon, 
j, r , " ^ Massachusetts, has returned to his former headquarters, 1 a -ugar 

r, ‘ ; ' Experiment Station, llio Piedras, P. H 
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Mr. A. Li. Duckett, Bureau of Entomology, has returned from a trip to New y ,, rs 
and vicinity where he has been engaged in a preliminary investigation of i] • .... 
called ‘‘Argentine weevil.” 

Mr. 10. Firmstune Heath, of The Hermitage, Cartwright, Manitoba, Can.. i ,,j 
May 14, 1914. iiged seventy-four years. Mr. Heath was a collector of in 
especially lepidoptera, and a frequent contributor to the Canadinyi Entontol»>>^' 

Mr. Kussel Ferguson, assistant to the superintendent of moth work in M., ^ 
with several assistants, is collecting parasites of the gipsy moth and the I imu :i 
moth for colonization in that state. 

The following new men have been temporarily engaged by the Bureau nf 1. 
mology for work on the malarial survey at Mound, La. Ed. Foster, J. K, TliiFtijli. 
Jr., \Y. W. Kimball and F. II. O’Neil. 

Mr. D. E. Fink, Bureau of Entomology’, has been engaged for some time on . ( a. \ 
project -the fumigation of insects affecting stored products by means of atnmMiii-i 
gas. Considerable progress lias been made. 

Mr. Del mar W. Jones, a graduate of tlie Massachusetts Agricultural i 'tilU-t?*. 
has been appointed scientific, assistant, Bureau of Entomology, and ■■ 

parasite investigations at the Gipsy Moth Laboratory, Melrose Highland-*. M - 

Mr. 1*1. 0. Essig, Secretary of the Biale Horticultural Commission of C:tlii'"i'ii;-i 
and Editor of the Monthly ihitUiin, has resigned to accept a position in the en , "i!!"- 
logical department at. the University of California, at Berkeley. 


Mr. H. K. Lara more has been appointed field assistant, Bureau of Km* -tn> 
to work with Mr. High at Knox, Ind., in investigations of the onion thri}* ;ii>d ■ 
insects affecting onions and other vegetable and truck crops. 

Mr. Leroy Childs, who for the past year has been assistant secretary <>i ■ ‘ [ ■ 
fornia State Commission of Horticulture, has accepted a position as research 
in entomology’, at the Oregon Agricultural Experiment Station, Corvalb" 1 ,|,f 

Mr. V. I. Safro, formerly assistant in the Bureau of Entomology, win- " ! 

resigned as assistant at the Oregon Agricultural College and Station, has been 
as entomologist by the Kentucky Tobacco Product Company, Louisville. \ v - 

Mr. H. B. IChk, of the Bureau of Entomology, has recently accepted 
at the Laboratory of Economic Zoology, Harrisburg, Pa., where he will li • • ! ! - 

of the photographic work and the breeding work of the insectary. 

During the first week in June, Mr, A. F. Burgess visited the sections of N 
wick and Nova Scotia which are known to be infested with the brown-n; 
the guest of Dr. 0. Gordon Hewitt, Dominion Entomologist. 

Mr. A. P. Sandies, Chairman of the Agricultural Commission of Ol 
N. E. Shaw, State Nursery Inspector of Ohio, spent several days in •' " . 

gating gipsy moth and brown-tail moth conditions in the infested 
England. 


Mr. Frank B. Herbert, of the University of California, has been apF 
mological Banger, Bureau of Entomology, to take effect November 1. ; 
to duty at the Pacific Slope Field Station at Placerville, California. 
Burke, in charge. 
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i he following new men have bmi temporarily engaged l.u- i«.1. : mv«. | Im i m 
ration work in Tennessee and Kentucky, hy iIk llutv.-m <if Kn:i«n<.i|,.u\ 

<i. M. Shelby, K. C. CVorkelt, A. I). Bosley, J. I Cilmuiv. II It \p k„ m , p <; 

11. K, Catlett, and J. K. McMurtrev. 

Walter A. Price. a graduate of the Ohio State I’niversiiy. c[;i-s ,,r |*n;t. I,;,, p,, ,, 
minted assistant in entomology at Purdue t'nivcr-iiv, l.aPavet m. led. Mi 

!'nv entered upon his duties September I. For tin* pa.-t year lie \n^ !..■ u t n , , f 

r. t JW:s-or Osborn of Ohio State University, C"hmihu>. t >h i< v 

Mr. John II. Pollock, of the Colorado Agricultural College ha- hern appumtrd 
P: mtimlogieal Ranger, Bureau of Entomology. t n lake elTeet Srpiemlt. i p n , i 
wn- .(.-signed to duty at the Southern Field Station at Colorado Spring-. ( Mlnndu. 
:i!nier \Y. I). Edinonston, it* charge. 

Mr. F. Paul Keen, of the University of California, lias been appointed FritmiK.i.igi- 
ti Hanger. Bureau of Entomology. to lake efT( i rt August I. and aligned in duty M i 
■ iif I’a 'ifie Slope Sub-Station at Ashland. Oregon, under John M. Miller, in charge 
Mh- Mation. 

Mr. .J C. Evenden, of the Oregon Slate Agricultural College. ha- I appointed 

l-M'i i unlngical Ranger, Bureau of Entomology, to take effect Oeiuber I. and wa- 

I to duty at the Northern Rocky Mountain Field Statimi at Mi-.-onla. M"h- 

' 'iii.a. imder Jos.'f Brunner, in charge. 

Mi'. * >. I), Kigali, a graduate of the Vale Forest SelmoJ. who tors ■veral years n;c 
■ :. i'I'iyed by the United States Forest Service, has been appointed assisiatii in Farm 
M:cia^»'ment in the Bureau of Entomology and is conducting sylvicultural inve.-ti- 
-f’ien.x j], connection with the gipsy moth work. 

I*r. \rnold V. St uben ranch, who for several years lias had charge nt pniimlogical 
-.vi >i at it. ns of the United States Department of Agriculture, and a member ol tlie 
1 "■!' r.il Horticultural Board, has accepted a position in the l Diversity o! ( alifornia 
' In a of t lie new division of pomology. 

M: John E. Graf, Bureau of Entomology, who has been working on the potato- 
•h' i moth, wireworms affecting sugar beet, and other insects alTectirig sugar heels 
:; ! ! - i’ocs, with other members of the force of the Bureau, lias removed iroui hi?* 
"•'* ' iiiarters at Whittier to Pasadena, Cal. 

•^ ! Hsphael Zon, Acting Chief of Forest Investigations in the l nited stales 
I "ii - i vice. spent several days in the gipsy moth infested territory examining the 
dilions with particular reference to the sylvicultural investigations which 
'■ carried on cooperatively by the Bureau of Entomology and the Forest 


*'l Fuchs, one of the older entomologists of the Pacific coast and a well 
■icopterist, died June 11, at his home in Alameda, California, in his seventy- 
lor several years Mr. Fuchs was assistant curator of the entomological 
°f the California Academy of Sciences at San Francisco. 

'°n Caesar has been promoted to the position of associate professor, and 
baker to that of lecturer; and Mr. G. J. Spacer to that of demonstrator. 
'«y at the Ontario Agricultural College. AH ait- graduates of t he College, 
r <*»ved the degree of B. S. A. from the University of Toronto. 
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Mr. L. * s - MeLuinc, assistant to Dr. C. Gordon Hewitt, Dominion Kntomolo.ji^ 
(‘uimdru is stationed at the* Gipsy Moth Laboratory for the summer. Mr. M< |. 
and three assistants are collecting parasites and natural enemies of the gip-v j !; 
and the brown-tail moth for shipment to Nova .Scotia ami New Brunswick when :• 
attempt will he made to colonize these species. 

l)r. Henry II. Severin, who lias been testing the poisoned bait spray to mmp.i -■ 
Mediterranean fruit fly and melon fly in the Hawaiian Islands, and the imp. 
onion fly in Wisconsin, has accepted a temporary position with the Maine .W: 
cultural Experiment Station to test out similar eontrol measure;! against the im: • 
or gooseberry fruit fly and the apple maggot or railroad worm. 

Tin- Rnkiv of A pallet I Entomology announces that in consequence of the -ye 
war prevailing in Europe the July number of both series has not been dispatched ; 
will not be dispatched to the l niled States until the British Post office is wiiln - : . 
accept them as free from risk. It has a large amount of material still in the 
and continues to receive matter from the United States and there is no intent ion . : 
suspending publication. 

Beginning with the fiscal year 1015, a new project was undertaken by the I'un : . 
of Entomology, namely, an investigation of the insects injurious to deckhmu- nur- : ; 
stock, with esjwcial reference to developing remedies and apparatus snifatd 
insect control under nursery growing conditions. Mr. A. J. Ackerman, of tin* M — 
chusetts Agricultural College 1 , has been employed and assigned to this wmk. v. 
headquarters for the i>resent at West Chester, Pa. 

Mr. E. II. Speyer of England, recently lecturer in economic entomoh'gv. 
research ollieer in the diseases of trees to the Delegacy for Forestry at t )xtoi > 1 uii.-:- 
sity, has been in the United States as a Carnegie scholar for tin* purpose' of >!•;■!> - 
the larger problems in economic entomology, and particularly to study in W v 
with Dr. A. 1). Hopkins the methods of controlling the Scolytkhe. Mr. Sp. . : 1 - 
been appointed by the Ceylon Government to investigate the shot hole hem 
in Ceylon. 

Mr. Harrison E. Smith is engaged in work for the Branch of Cereal aid i ■ : - 
Crop Insect Investigations for the Bureau of Entomology and is located for 
hut at the Gipsy Moth Laboratory, Melrose Highlands, Mass. Mr. shui;- > 
looting Cnlomna sycophanta and Compsilura condnnnta, two import cd ■ 
enemies of the gipsy moth that have become well established in New End 
shipping large numbers of these species to New Mexico where an attain : 
made to colonize them as enemies of the range caterpillar. 

The office, laboratories and apiary of the investigations in bee cult 1 .;’ 

Bureau of Entomology have recently been moved to Drummond, Md.. 
venient quart el’s have been obtained in a residence of ten rooms, well u 
office and laboratory uses. The lot contains about three fourths of an 
suited for an apiary. In the cellar will be continued the work on wint 
formerly carried on at the zoloogieal laboratory of the University of Pen ; 
For the present the bacterial work in apiculture will remain at the msec' 1 
Bureau. The new laboratory may be reached via the Wisconsin Av< : 
line. 


Mailed October 21, 19 14. 
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DIRECTIONS TO HINDER. 

In binding up full volumes of this magazine insert the opposite plate 
face page 340. 






TWENTY-SEVENTH ANNUAL MEETING OK THE AMEMI- 
GAN ASSOCIATION OF ECONOMIC ENTOMOLOGISTS 

Philadelphia, Pa., 1 hrvmhtr AS /<>.)/. /*// ' 

'Hie twenty-seventh annual meeting of the American Assm-iai ion nf 
Economic Entomologists will bo held at the University of lVnn.-yl- 
vanirt, Philadelphia, Pa., beginning December 2S and (aiding Derem- 
ln*r 31, H114. The meetings will be held in classroom |) of the 
Ydorinary Building, 30th Street and Woodland Avenue, Philadelphia. 
The opening session will begin at 1.30 p. in.. .Monday. December 2S. 
when the annual reports and reports of committees will be presented 
ami the address of the president delivered. The meeting of the gen- 
(•nil association will be continued on Tuesday al 10 a. hi., 1. 30 p. m., 
;md on Wednesday at 1.30 p. m. The final session will be held on 
Thursday morning at 10 a. in. 

Sectional Meetings 

The meeting of the section on Apiary Inspection will he held at S 
p. in. Monday, December 28, at which time the regular business of 
the section will be transacted and a program of papers presented. 

The meeting of the section on Horticultural Inspection will be held 
Tuesday at 8 p. m., and Wednesday morning at 10 a, m. 

Other Meetings 

1 he American Association for the Advancement ol Science and its 
^iihitcrl societies will hold meetings throughout the week. r I he 
Meeting of the Entomological Society of America will begin on lhurs- 
at 10 a. m. The public lecture before that society will be de- 
U 'ue.i Wednesday evening, December 30, by Dr. Stephen A. Eorbes, 
s :| tc entomologist of Illinois. His subject will be “The Ecological 
^inflations of Applied Entomology. ’ 5 Dr. Henry Skinner will also 
l *A History of the Entomological Society of America.” lhe 
■^■n (, ricfui Society of Zoologists will meet December 29 to 31, and the 
■^ncrican Society of Naturalists, December 31, in the zoological lab- 
, Jf,Jl y on the opposite side of Woodland Avenue from the \ cterinarj 
The Botanical Society of America will meet December 29 
J the American Phyto-pat hological Society, December 30 to Jan- 
, T L find Section G, botany, of the American Association will meet 
' rr ‘ tn1 ’0 29 in the medical laboratory on Hamilton Walk, two blocks 
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from the Veterinary Building. The annual dinner of the natum!;-. 
will take place Thursday evening, December 31. The University i,i 
Pennsylvania extends a cordial invitation to the members of the An. m- 
can Association and all affiliated societies to take lunch at the gymna- 
sium on 33d and Spruce Streets, as its guests. The gymnasium n. iv 
be reached from the Veterinary Building direct by electric car- nr 
route 40, east bound on Spruce Street, one block north. 

Smoker 

The entomologists of Philadelphia are planning to hold a smoker 
for all visiting entomologists which will be held in the rooms of it. 
American Entomological Society immediately following the public 
address, 

Hotel Headquarters 

Hotel headquarters of this Association and the Entomological So- 
ciety of America will be at Hotel Walton, Broad and Locust simm 
The prices for rooms only: single rooms, one person, without baili. 
$1.50 and up per day, or with bath $2.00 and up; double rooms, with- 
out bath, two persons, $3.00 and up, with bath, $3.50 and up, per <L*iy. 
The rooms have hot and cold running water. The Walton is ihn-.- 
blocks from the Pennsylvania R. R. (Broad Street Station), five blm-ks 
from the Pennsylvania and Reading R. R. (Market Street Stud "it 
eleven blocks from the B. & O. R. R. (23d and Chestnut Street Smiioii 
As there will be a large attendance at the meeting, rooms slmuM U 
engaged well in advance. 

Railroad Rates 

Exact data in regard to railroad rates are not available. 
should consult their local ticket agents or agents in the near* 1:inir 
cities where reductions in rates are likely to apply. Inform;:' »i; i l!; 
undoubtedly be secured from the regular announcement of d < ? - 
ing by the American Association for the Advancement of Scir un- 
official Buttons 

Official buttons of the Association will be furnished to im ■ ! ' 4 
the time of the meeting by application to the Secretary. 

Membership 

Application blanks for membership may be secured from 
ret ary. 
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Program 

Monthly, })cvcmb< r SS. in l '. /..;<> p. m, 

i!rpi>n of the Secretary. 

Ki-jjurt of executive commit lee, by President i'Vrtut li 1 . 

Ki'jiort of employment bureau, by \V. E. Hinds. Auhrmi. Ala. 

i; ( j>o]-t of committee on nomenclature, by Herbert < M>nrn. < nlumbus, 

< )liio. 

iii-port of committee on entomological investigations. by T. .1, Headier, 
New Brunswick, S. J. 

i;t port of committee on bibliography of economic entomology. by 
1-;. P. Felt, Albany, X. Y. 

Appointment of committees. 

\ I isceilaneous business. 

\ft ion on the following proposed amendment to the by-laws: 

Article III, Section I of the by-laws reads as follows: “The annual 
dues of active members shall be one dollar and the dues ot asso- 
ciate members 50 cents, which shall he payable in advance. No 
dues shall be payable from foreign members. Annual dues shall 
not include subscription to the Joik.val of h( gnomic I ato- 
MOLOGY.” 

I’i.i- proposal is to strike out this and sui)stitute thr following: 
"Tin? annual dues of active members shall he two dollars, and the 
dues of associate members one dollar, which shall be payable in 
advance. No dues shall be payable from foreign member*:. An- 
nual dues shall not include subscriptions to the •bu nvu oi 
F< gnomic Entomology.” 

-iidness. 

address of the President, H. T. Fernald. Amherst. Ma--. 

' ' :, uiie Present Needs of Economic Entomology. 

Reading of Papers 

Ti " : "lilems Involved in the Practical Work of CviitroHnia <>“■ 
■ iuito Pest within the Limits of a County,” hy 1 1 111 ' " ' 
Brunswick, N. J. (15 minutes.) Lantern. 

1 " J ttement of the problems and methods of meeting tlicin. b.i>* ■. o,i i 
■ptrience with such work. 

^ v of the Spotted Fever Tick in Montana, h\ b. A. ‘ K>i v ’ 
'ean, Mont. (15 minutes.) Lantern. 
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“Flies which Cause Myiasis in Animals— Some Aspects of the IVoL 
lem,” by F. C\ Bishopp, Dallas, Texas. (15 minutes.) 

“The Academic Training of the Entomologists in Colleges anti Kxj),*i L - 
ment Stations of the United States,” by W. E. Britton. Wv, 
Haven, Conn. (15 minutes.) 

“Suggestions as to the Original Habitat and Distribution of Vuriun- 
Native Insect Pests,” by V. E. Shelford, Urban a, III. (15 mih- 
ntes.) Lantern. 

Adjournment. 


SECTION OF APIARY INSPECTION 
Wilmon Newell, Chairman. N, E. Shaw, Secretary, 

Program 

Monday, December 28, 8 p. m. 

Address by the Chairman, Wilmon Newell, College Station. Tr\ 

Five-minute talks on apiary inspection work and foul brood situation in clitT'.-n 
states by apiary inspectors. 

“Distribution of American Foul Brood and European Foul Broinl 
the United States,” by E. F. Phillips, Washington, D. C. 

“A Simple Record System for Apiary Inspection,” by W. E. 1 
New Haven, Conn. 

“Inspection as a Unit in the Massachusetts Apicultural Sen* 
Burton F. Gates, Amherst, Mass. 


Adjournment. 



AMERICAN ASSOCIATION" OF KCoXOMir KN 1'oMOi,. 

OOISTS 

Program 

Tuesday, December Ida, m. 

Discussion of the Presidential Address 
Heading of Pa pens 

The Life History of Obcrca uhnicola {?)/’ l*y A. (i. Ryggles. St. Paul, 
Minn. (10 minutes.) 

‘The Brown-tail Moth in Canada/’ by C. (i. i lowil < , Ottawa. Can. 

1 15 minutes.) Lantern. 

Hu introduction and present status of the insect in Canada. with an account 
uf the preventive and eradieative measures. 

"Contact Sprays for Brown-tail Caterpillars." by (\ II. Ihidlcv, Jr. 
Durham, N. H. (o minutes.) 

Results of spraying young brown-tail caterpillars in the spring with various con- 
tact sprays of different strengths. 

'Ttnuipaipus bioculatus McG.--A Serious Pest to Privet Hedges/ 1 
hy E. A. McGregor, Batesburg, S. 0. (5 minutes.) 

Description of pest’s work with notes on life history, habits and methods of rout rol 

'fumigation for the Box Leaf Miner/' by E. P. Felt, Albany. \\ \ . 
s minutes.) 

A s inary of the effects of various fumigants upon both plant and insect. 

on plant Lice having Alternate Food Habits/' bv C. P. Gil- 
*' rj( ‘, Fort Collins, Col. (15 minutes.) 

b r: ' . -'cussion of a few species, worked out at the Station, that have alternate 
*'■ habits. 
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Program 

Tuesday, December 29, l.SO p. m. 

Reading of Papers 

“A New Air Conditioning Apparatus,” by George A. Dean, ;n,- 
R. K. Xabours, Manhattan, Kans. (10 minutes.) Lantern. 

An illustrated description of the air conditioning machine and breeding r-lunuk : 

“The Moisture Factor in Relation to Insects,” by A. F, Conrad; 
Clemson College, S. C. (5 minutes.) 

A brief presentation of the moisture temperature relation in insect activity. 

“Spraying Scheme for the Control of Insect Pests,” by W. \V. Yot h-i> 
Orlando, Fla. (5 minutes.) 

This paper gives approximate dates to spray to produce best results. 

“The Citricola Beale (Coccus citricola),” by H. J. Quayle, Kivn-dd' 
Cal. (8 minutes.) 

A summary account, of the insect from the economic viewpoint. 

“An Analysis of Spraying Methods against the Codling Muth «*> 
P. J. Parrott, Geneva, N. Y. (10 minutes.) Lantern. 

Brief discussion of preliminary experiments on eastern and western nM' -'i ' 1 
spraying and to some factors that should be considered in the ein|>! - : 
of a driving spray in commercial apple orchards in New York. 

“Apple Leaf Roller in Utah,” by E. G. Titus, Logan, Utah J!l 
minutes.) Lantern. 

Brief rdsumG of experimental work carried on against this insect during v ; i " 
season. 

“Further Data on the Control of the Fruit-Tree Leaf-Rollc > ( ' r 
argyrospila)” by Glenn W. Herrick, Ithaca, N. Y. (1 > ; 1 ‘ v 

“The Apple Flea Weevil ( Orchestes canus ),” by P. W. Glens 
111. (10 minutes.) Lantern, 

General account of occurrence in Illinois. Life history, habits, an- 
control. 

“Preliminary Report on the Woolly Aphis,” by E. N. (■ ° 

Park, Md. (10 minutes.) 

Report of control measures investigated. 



Arsenical Residues on Fruit and (ir;iss. ,? by \\\ < \ ( rK Mm *. Durham, 
X. H. (12 minutes.) 

.■Summary of further experiments lu d**hrminr tin- ivHdm> <>n fruit, 
grass after spraying with arsenal «• of lead, :.n«| tin- dnngn- ..f | K u^miiu- 

human beings or livestock. 

Kerosene Traps as a Means of (lacking up ih<* Ki'hnivrm’s- of a 
Poisoned Bait Spray to Control the Mediterranean Fmit-Fly 
(Ceratitis capiiaia Wieri.i with a. Record of I.enelieiai Inserts 
Captured in the Kerosene/’ hy H. li. P. Severin and 11. <\ Severin. 
Marietta, Ohio. (To he read hy title,! 

■ The Work of the Cotton Worms and Moth in .Missouri." hy I,. 
Haseman, Columbia, Mo. <10 minutes.) Lantern, 

Brief notes on the work of the pest on cotton and injury in fruii; al.-u nut«*s <m 
development of the pest and control measure*. 

‘‘The Cranberry Root Wurm/ ; by II. B. Sennnnell. IVmhcrlnii. N. J. 
(10 minutes.) 

History, distribution, life history and habits, with recommendations for control. 

‘Arsenate of Lime as an Insecticide," by W, M. Scott. Halt injure, 
Md. (10 minutes.) 

Report on the use of arsenate of lime us a substitute ha arsenal** of Lad in fin* 
control of the codling moth and certain shade tree i/isceK 

' Frauds, Semi-Frauds, and Questionablcs.’' by II. A. Suibee. 
Harrisburg, Pa. (15 minutes.) 

Brief discussion on the difficulties met by an economic zoologist in rombniirig 
materials of more or less questionable value, recommended a> inceedcide.*. 

•blymrnment. 

SECTION OF HORTICULTURAL INSPECTION’ 

• E. Britton, Chairman. -J. O. Saxo rats, S< cr/in > >, . 

Program 

Tuesday , December 29, S p. m. 

]j ' !od’ program of this section will be available at ih«- inomhig. 

Wednesday, December 30, 10 a, m. 

{ Detailed program will be available at the meeting. j 
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AMERICAN ASSOCIATION OF ECONOMIC ENTOMOLO- 
GISTS 

Program 

Wednesday, December 30, 1.30 p. m. 

Reading of Papers 

“The Nicotine Sulphate— Bordeaux Combination/' by V. I. Safin. 
Louisville, Ky. (15 minutes.) 

“Insecticidal Properties of Various Sulphides and Polysulphides,’ by 
P. J. Parrott and W. J. Schoeno, Geneva, N. Y. (5 miuutcs.i 

This paper will deal with the results of experiments with insecticides containing 
sulphides and potysulphidcs of sodium, potassium, calcium, and barium as re- 
gards effectiveness against various injurious insects. 


“A New Contact Insecticide," by \Y. INI. Scott, Baltimore, Md. 1 l*» 
minutes.) 

Results of experiments in the use of a dry barium sulphur compound as compand 
with lime-sulphur solution for the control of the San Jos6 scale and the oyster- 
shell scale. 

“Recent Results in the Use of Dust Sprays for Controlling the Corn- 
Ear Worm," by J. W. McCulloch, Manhattan, Kans. (7 min- 
utes.) Lantern. 

Results of experiments using dust sprays. 

“ The Corn-Ear Worm and Its Control," by L. Haseman, Columm ; 
Mo. (10 minutes.) Lantern. 

A brief discussion of the pest; its work, and treatment for control. 

“Further Use of Poisoned Bran Mash Flavored with Fruit Jui- 
Controlling Insects," by George A. Dean, Manhattan. 

(12 minutes.) Lantern. 

This paper deals with the effectiveness of this bait in controlling army " 
vading fields and gardens; also in controlling variegated cutworms, black 
and grasshoppers. 

“Grasshopper Control in New York State," by E. P. Felt. 

N. Y. (8 minutes.) 

Observations on a grasshopper outbreak and methods of control. 
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“Results of Wire-Worm Investigations." by A. F. ('ouradi, Clemson 
College, S. 0. (o minutes.) 

Life history and control of the wire-worms, Iforistviiotua uhUri and Munacrcpvlius 
vespertinus in South Carolina. 

“Notes on Insects Attacking Sudan Crass," by Wilnnm Newell, Col- 
lege Station, Tex. (10 minutes.) 

Information concerning well-known insects attacking Sudan grass, an iiiipnrtaiit 
forage crop of the semi-arid Southwest. 

“Some Economic Results of the Year,” by S. J. Hunter Lawrence, 
Kans. (12 minutes.) 

“An Unique Type of Insect Injury,” by W. IL McConnell, Hagers- 
town, Aid. (1.0 minutes.) 

An account of an insect which prevents the proper functioning of tin* root-nodules 
of certain legumes. 

“A Mechanical Measure for Controlling the Klea-BcHlo il^iildx 
fuscula) on Potato,” by C. L. Metcalf, Columbus. Ohio. OO 
minutes.) Lantern. 

“An Outbreak of the Alfalfa Looper (Autoyrupha gamma Cmijt/rmm 
Speyer),” by J. It. Parker, Bozeman, Mont. (7 miimles.) 

Adjournment. 


Program 

Thursday , December '4 1 , 10 a. w. 

Reading of Pa feus 

ic Habits of Sarcophagi da>,” by J. AI. Aldrich, La I , Ind 
(10 minutes.) 

rther Data on the Life Economy of the Chinch Hug to Par uw, 
by J. W. McCulloch, Manhattan, Kans. (V2 minute.-. 

A paper gives the results of the life history studies of tljf p* 1 - f 

• iency of Parasites of the San Jose Scale, L\ L. 
Harrisburg, Pa. (15 minutes.) Lantern. 

'*ut line on the efficiency of parasites in cleaning up dii. •J 5 ... r . 

read in Pennsylvania, and their successful dissemination 
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“ Notes on Onion Maggot in 1914, ” by A. L Bourne. 

Brief notes on work of present season's progress in the scout for practical mcthoU 
of control. 

“Life History, Natural Enemies and the Poisoned Bait Spray as a 
Method of Control of the Imported Onion Fly ( Pegomya cepelo- 
rum Meade), with Notes on Other Onion Pests/' by H. H. 1\ 
Severin and II. C. Scvorin, Marietta, Ohio. (15 minutes.) 

“Insects of the Year in Utah/’ by E. G. Titus, Logan, Utah, 
minutes.) 

Principal insects causing damage this year noted on account of unusual character 
of some outbreaks. 


Final Business 

Report of committee on auditing. 

Report of committee on resolutions. 

Report of committee on membership. 

Report of other committees. 

Nomination of Journal officers by Advisory Committee. 

Report of committee on nominations. 

Election of officers. 

Miscellaneous business. 

Fixing the time and place of next meeting. 

Final adjournment. 

A. F. Burgess, Secretary. II. T. Fernald, President, 

Melrose Highlands, Mass. Amherst. 






